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PUBLISHER'S LETTER 


Tariff reductions on cars ^ 


may not be wise 


As this issue goes on sale, we can expect that 
the Government will be placed under intense 
pressure to speed up tariff reduction in the car 
industry. Just before Christmas, the Produc- 
tivity Commission brought down a majority 
report that urged tariff reduction from 1596 in 
2000 to just 596 in 2004. Presently, tariffs on 
imported cars are at a level of 2596 and to 
reduce them to 596 in less than 10 years is a 
huge reduction in anyone's language. 

Many economists would argue.that Australia should proceed down the path 
of tariff reduction for all economic activities and in terms of hard financial 
figures, they are undoubtedly right. When tariffs are removed or reduced, the 
products affected invariably are reduced in price and consumers are better off. 
But will we be better off overall? 

We have already seen this happen with electronics consumer products and 
there is no doubt that they are much cheaper now thau they would have been if 
tariffs had been maintained. The problem is that while all those goods are 
undoubtedly cheaper, we have also lost a great number of skills that went with 
the manufacturing and servicing of those electronic products. Not only the 
skills but most of the jobs have been lost and in many cases the people directly 
affected have never got equivalent satisfying M nent again, if they have 
managed to get jobs at all. 

The same thing will happen as tariffs are reduced on cars. New cars and 
secondhand cars will become cheaper. But then we will lose many thousands of 
jobs in manufacturing, not only in the car industry itself but in all of the support 
industries, and that includes some electronics manufacturing, surprising though 
it might seem. But it will go much further than that. If new cars are cheaper, then 
it will become uneconomic to repair cars. So we will inevitably lose huge 
numbers of jobs in repair shops — not only mechanical repairs but in smash 
repair shops as well. Many more cars will simply be written off and sent to the 
crushers after even quite minor accidents. 

It is fairly safe to say that most of the people working now in the car 
manufacturing and repair industries would never get equivalent jobs again. And 
youth unemployment which is unacceptably high now, will go even higher. 

No, while we would all like to buy cheaper cars and enjoy the safety and 
driving pleasure that a new car entails, we will be paying a huge social price if 
we go down that road too rapidly. Sure, we are paying a high price to effectively 
subsidise a lot of jobs in the car industry. But people and the general community 
are always better off if they are gainfully employed instead of being on the dole. 

Let us hope that the history of the Australian electronics consumer industry 
is not repeated in the car industry. 


Leo Simpson 


WARNING! 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. All such projects should be 
considered dangerous or even lethal if not used safely. Readers are warned that high voltage wiring should be carried out according to the 
instructions in the articles. When working on these projects use extreme care to ensure that you do not accidentally come into contact with mains 
AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages or other high voltages, you are 
advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any liability for damages should anyone be killed or injured while 
working on a project or circuit described in any issue of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be 
covered by patents. SILICON CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such 
equipment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant government regulations 
and by-laws. 

Advertisers are warned that they are responsible for the content of all advertisements and that they must conform to the Trade Practices Act 1974 
or as subsequently amended and to any governmental regulations which are applicable. 
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Sorting out what's really to blame 


If there's one thing I've learnt about computers 
over the years, it's not to jump to conclusions 
when something doesn't work properly. When 
things go wrong, it's all too easy to blame the 
obvious, without getting to grips with what's 


really at fault. 


By GREG SWAIN 


How often have you heard that a 
particular operating system is unsta- 
ble? Or that it doesn't work on such 
and such a computer? Or that a par- 
ticular item of hardware has a “bug” 
and should be avoided? Or that some- 
thing just doesn’t work when your 
own experience indicates otherwise? 

When it comes to computers, there 
are enough real problems to sort out 
without having to also sift through a 
mine of misinformation, straight-out 


even been told that PCs are no good in 
this role because “they just don’t 
work” and because “they have font 
problems”. 

Well, you could have fooled me. 
There we've been all those years, suc- 
cessfully producing a magazine using 
PCs that don't really work — at least 
according to the hearsay of several 
self-appointed experts. 

What rubbish! We've used PCs in 
the desktop publishing role for over 


“A computer is really a box full of 
gremlins, just waiting to wreak all 
sorts of havoc at the user's expense". 


bad mouthing and old wives' tales. I'd 
like a dollar for every time that some- 
one has rolled their eyes to the ceiling 
when told that SILICON CHIP is pro- 
duced using PCs, for example. 

I mean, everyone knows that Macs 
are the all the go when it comes to 
desktop publishing, don't they? I've 
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six years now with very few problems 
but try telling that to some people. 
Not that it's ever really worth the 
bother — a few pointed questions in- 
variably reveal that such people know 
very little about PCs, and are simply 
basing their opinions on “common 
knowledge". 


ES 


It's all the stuff of myths and leg- 
ends but if it's “common knowledge", 
then it must be true. I'm not seeking to 
belittle Macs here, by the way. I’m 
simply making the point that the PC is 
a valid alternative for desktop pub- 
lishing, despite what many ill-in- 
formed people will try to tell you. 

The most common misconceptions 
by far arise out of hardware and soft- 
ware upgrades. The reasons are not 
too hard to find. Hardware upgrades, 
in particular, are often not straightfor- 
ward for a variety of reasons. After 
several recent experiences of my own, 
Im convinced that a computer is 
really a box full of gremlins just wait- 
ing to wreak all sorts of havoc at the 
poor user's expense. 

OK, so I'm exaggerating somewhat 
but if you've ever attempted to add 
hardware to a PC, you'll know what I 
mean. Even Windows 95's much 
vaunted Plug and Play (PnP) system 
has problems in some circumstances. 
Let me give you a couple of examples 
of what can happen when even rela- 
tively simple upgrades are attempted. 


The not-so-crook RAM 


Recently, we decided to upgrade 
the RAM in a couple of our office 
machines from 32Mb to 64Mb. These 
two machines used identical mother- 
boards and in each case, the existing 
RAM consisted of two 16Mb SIMMs. 
As a result, we decided to purchase 
two new 32Mb SIMMs for the first 
machine and transfer its existing 16Mb 
SIMMs to the second machine. 

Installing the new 32Mb SIMMs was 
straightforward enough but when we 


This new motherboard cured an unstable Windows 95 installation. The bus 
speed of the motherboard in the original machine had apparently been pushed 
beyond its design limitations — or, at least, that's one theory. 


switched on, the machine refused to 
boot. Sometimes it would just hang 
after completing the BIOS checks. At 
other times, it would start to boot the 
operating system and then halt, with a 
screen full of obscure error messages. 

Our first thought was that we must 
have dislodged a cable when install- 
ing the new RAM but a quick check 
revealed that all was as it should be. 
Our next snap diagnosis was crook 
RAM and this was seemingly con- 
firmed when it also failed to work in 
the second machine. Yet when we 
substituted the old RAM, both ma- 
chines booted without problems. 

That was it, of course — one of those 
new 32Mb SIMMs just had to be faulty! 

But was it? Perhaps the problem 
was in the two machines which, after 
all, were virtually identical. The only 
way to find out was to try the new 
SIMMs in athird machine with a com- 
pletely different motherboard. When 
we did, it booted straight up and per- 
formed flawlessly. 

So much for our snap diagnosis of 
faulty RAM! Instead, it appears that 
the motherboards in the first two ma- 
chines weren't happy with the 60ns 
RAM on the new SIMMs (the older 
SIMMs used 70ns RAM). And there 
were no settings in the system BIOS 
that could compensate for this. 


We solved the problem by leaving 
the new SIMMs in the third machine 
and sharing its original four 16Mb 
70ns SIMMs between the first two 
machines. So all three machines ended 
up with 64Mb of RAM - it's just that 
the two new 32Mb SIMMs ended up 
in an unexpected location. 

But it's easy to see how misunder- 
standings can arise in this sort of situ- 
ation. We could have easily been 
fooled into returning perfectly good 
RAM to the supplier, demanding that 
it be replaced. And of course, the re- 
placement RAM would have caused 
exactly the same problems. 


Operating system myths 

There are also plenty of myths float- 
ing around regarding operating sys- 
tems. One that I’ve heard from a cou- 
ple of people is that Windows 95 needs 
a Pentium processor and won’t run 
on a 486. Wrong! What they really 
mean is that they couldn't get it to 
work on their particular 486 for some 
reason or other. 

To prove the point, we recently in- 
stalled the Win95 upgrade pack on an 
old 50MHz 486 machine. It ran with- 
out a hitch and I've even heard of 
people running Win95 on a 386. 

Hardware conflicts are often the root 
cause of aborted operating system 


upgrades. Win95 cannot automatically 
assign interrupts (IRQs) to non-PnP 
expansion cards (now referred to as 
“legacy” cards) and can easily get it- 
self into a knot if left to its own de- 
vices. 

To explain, a standard PC has 16 
interrupts (0-15) available but most of 
these are taken by the system, leaving 
about six free for expansion cards (de- 
pending on the configuration). Each 
expansion card must be assigned a 
unique IRQ; if two cards have the 
same IRQ, there will be a conflict and 
the system won't work properly. 

The “minimalist” approach usually 
works well when installing Win95, 
particularly if you have a mixture of 
legacy and PnP cards. This involves 
removing all non-essential cards, such 
as sound cards and network cards, 
before installing the software. Once 
the system is up and running prop- 
erly, you can add the expansion cards 
back in, one at a time. 

By the way, it's best to add the legacy 
cards first, as the PnP cards are auto- 
matically assigned the leftover IRQs. 
In addition, the system assigns IRQs 
to PnP cards in ISA slots before those 
in PCI slots. 

Note also that you should reserve 
the appropriate IRQs for the legacy 
cards in the system BIOS, where this 
facility exists (ie, if the motherboard 
has a PnP BIOS). This will usually be 
found under a "Plug and Play Con- 
figuration" (or similar) menu. For ex- 
ample, if you have a legacy card that's 
set to IRQ10, then you must assign 
IRQ10 for use by an ISA card. 

The above step is quite important. 
If you don't do it, Win95 may auto- 
matically assign an IRQ that's already 
in use to a PnP card. 


The suspect motherboard 


It's not just hardware conflicts that 
can be a problem. Hardware bugs can 
also cause problems and lead to un- 
fair criticism of an operating system 
or even individual programs. 

Consider my own experiences with 
Windows 95 which is installed on my 
main office machine. This is one of 
the machines described above that 
didn't like the 60ns 32Mb SIMMs and 
the problem I am about to describe is 
directly related to the memory up- 
grade. 

As mentioned earlier, this machine 
was originally configured with 32Mb 
of RAM (2 x 16Mb SIMMs). It is set up 
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Computer Properties 


ystem P. 


as a dual-boot Windows 3.11/Win95 
system but I was never entirely happy 
with the system under Windows 95 as 
it occasionally crashed when the go- 
ing got heavy. 

My first inclination was to blame 
which ever program I happened to 
have running at the time but eventu- 
ally I began to suspect Windows 95 
itself. However, the pattern was too 
intermittent to really get to grips with 
the problem. 

The breakthrough came when the 
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System timer 
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Communications Port (COM2) 
Communications Port (COM1) 


Creative Labs Sound Blaster 16 or AWE-32 


Controller 


extra 32Mb of RAM was added. Win- 
dows 3.11 continued to work normally 
but not so Windows 95. It now fre- 
quently crashed, generating “Unex- 
pected Exception” errors in the proc- 
ess. And when it crashed, it would 
often refuse to boot again unless the 
additional RAM was removed. 

This meant that the problem was 
probably hardware related. Initially, I 
simply tried replacing the original 
RAM with the second two 16Mb 
SIMMs but this made no difference. I 


also tried swapping memory banks 
and substituting the memory from the 
machine’s twin without result. 

By now, the finger of suspicion was 
pointing fairly and squarely at the 
motherboard. After all, it had previ- 
ously failed to work with the 32Mb 
SIMMs, so it was definitely suspect 
when it came to handling memory. 

And there was another thing. The 
machine ran a 133MHz Pentium proc- 
essor but the manual that came with 
the motherboard only mentioned 
75MHz and 90MHz processors. An 8- 
way DIP switch is used to set the bus 
and processor clock speeds but the 
manual gave no details of the settings. 

Fortunately, the settings were 
screen-printed on the motherboard in 
a vacant area adjacent to the micro- 
processor. But what was interesting 
was that the machine’s twin, which 
was purchased four months later, also 
showed an additional setting for a 
100MHz processor. And both ma- 
chines were set to this configuration. 

That aside, the motherboard was 
obviously originally designed to op- 
erate at a bus speed of either 6G0MHz 
when used with a 90MHz processor, 
or 50MHz when used with a 75MHz 
(or 100MHz) processor. That's because 
the processor always runs at some 
ratio of the bus frequency, the avail- 
able ratios in this case being 1.5x and 
2x (ie, 1.5 x 50MHz = 75MHz, 1.5 x 60 
= 90MHz, and 2 x 50MHz = 100MHz). 

So what was going on? A 133MHz 
processor requires a 66MHz bus so 
the board must have been tweaked to 
run at this higher speed — probably by 
the simple expedient of substituting a 
different crystal in the clock circuit 
during manufacture. Fairly obvious- 
ly, this was an existing design that 
had been hastily adapted to cater for 
the faster processor but it appeared 
that it wasn't up to the task — at least 
not with Windows 95. 

There was nothing for it but to 
change the board. 


It ain't that easy 


Now if you thought that changing 
the motherboard in a Win95 system 
was astraightforward task, think again. 
The mechanical installation is easy 
enough but getting everything up and 
running again is a different matter. 
Windows 3.11 was OK (it's too dumb 
to recognise the swap) but Windows 
95 is too clever by halves, tying itself 
in all sorts of knots when it discov- 


ered the new motherboard. 

This problem apparently stems from 
the fact that the parameters ofthe new 
motherboard and its BIOS don't match 
the existing registry settings. In the 
end, the only way around the prob- 
lem was to clean off the existing in- 
stallation and its associated applica- 
tions and reinstall all software. 

If you're ever in this situation, by 
the way, don't be tempted to simply 
reinstall the operating system over the 
top of the existing installation. It's 
best to clean everything off and go for 
a fresh installation. 

The Win95 reinstallation was not 
without a small glitch, however. I'd 
removed the sound card but left in a 
SCSI card and a PnP network card. 
Everything went fine until the first 
boot. Windows 95 made it past the 
logon dialogs but then announced that 
it was searching for new hardware. 
There followed a brief period of hard 
disc activity, after which it just “hung”. 

I tried switching the machine on 


' and off several times but always with 


the same result. Eventually, I pulled 
the network card and tried again. And 
that was it — the system now booted 
correctly and I was able to reintro- 
duce the sound and network cards. 
Windows 95 now recognised the 
network card, installed the correct 
driver for it and automatically as- 
signed an available IRQ. Now why 
didn't it do that in the first place? 
Did the new motherboard do the 
trick? Well, based on my limited ob- 
servations so far, the answer is yes. I 


now have a stable Windows 95 instal- ` 


lation but just think how easy it would 
have been to jump to conclusions and 
bad-mouth the operating system. 

Strangely enough, the other ma- 
chine with the identical motherboard 
operates perfectly with its 64Mb of 
RAM but then it's running Windows 
NT. So is Windows 95 fussier than NT 
aboutthe hardware company it keeps? 
Or was it just a matter of manufac- 
turing tolerances between the two 
boards? Or was the problem caused 
by some subtle hardware conflict 
which is now resolved and nothing to 
do with the motherboard at all? 

Finally, could I have cured the prob- 
lem by changing the DIP switches so 
that the motherboard ran at a slower 
bus speed (yes, this would have throt- 
tled back the processor)? 

We'll probably never know the an- 
swers to those questions. sc 
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Now available: the complete index to 
all SILICON CHIP articles since the first 
issue in November 1987. The Floppy 
Index comes with a handy file viewer 
that lets you look at the index line by line 
or page by page for quick browsing, or 
you can use the search function. All 
commands are listed on the screen, so 
you'll always know what to do next. 
Notes & Errata also now available: 
this file lets you quickly check out the Notes & Errata (if any) for all articles 
published in SILICON CHIP. Not an index but a complete copy of all Notes & 
Errata text (diagrams not included). The file viewer is included in the price, so 
that you can quickly locate the item of interest. 

The Floppy Index and Notes & Errata files are supplied inASCII format on a 3.5- 
inch or 5.25-inch floppy disc to suit PC-compatible computers. Note: the File 
Viewer requires MSDOS 3.3 or above. 
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L] Diskinfo.exe (Identifies IDE Hard Disc Parameters, August 1995): $A7 
POSTAGE & PACKING: Aust., NZ & PNG add $A3 per order; elsewhere $A5 
TOTAL $A 


Disc size required: J 3.5-inchdisc L] 5.25-inch disc 
Enclosed is my cheque/money order for $A 


J Bankcard LJ Visa Card L] MasterCard 


or please debit my 


Card No. | | 


Signature Card expiry date / 


Name 
PLEASE PRINT 


Street 
Suburb/town Postcode 


Send your order to: SILICON CHIP, PO Box 139, Collaroy, NSW 2097; or fax your order 
to (02) 9979 6503; or ring (02) 9979 5644 and quote your credit card number 
(Bankcard, Visa Card or MasterCard). 
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Crescent ô UTILUX 


Weller S 


See our massive range of 
electronics and fools at... 


No other shopping experience quite like it... 
Yes! Dick Smith Electronics have understood what today's customer wants, and 
have designed and stocked their new PowerHouse concept store with you in 
mind. 

Amazing range of enthusiast electronics 
You'll be amazed at the size of our electronics 
and tools range. We have everything from a gift | 
for dad to highly advanced test equipment, all in 
the one store. Best of all, you can try before 
you buy on most of the enthusiast electronics 
equipment, so you can make sure that it's just 
right for your application. 

We also have a fully operational Ham Shack 
and experienced sales staff available to assist 


Huge range of home security. 


you with your communication needs. Come in BRAY, 
and see the new Dick Smith Electronics @ o 
GUARANTEED 


PowerHouse for yourself. It's more than a store, 
it's a unique experience. A fantastic Ham Shack is set up for you to try. 


$ o 
T iant 


Audax 2-Way Speaker Kit Audax 3 Way Speaker Kit Satellite/Subwoofer Kit 


Ideal for bookshelf use. Great sound at a low price. Great for use with home theatre. 
Frequency Range: 50 - 22,000 Hz +/- 3dB Frequncy Range: 48 - 22,000 Hz +/- 3dB Frequency Range: 35 - 20,000 Hz +/-3 dB 
Efficiency: 90 db/W/m Efficiency: 90 db/W/m Efficiency: 89 dB/W/m 

Power Handling: * 50 Watts RMS Power Handling: — 70 Watts Power Handling: — 60 Watts RMS 
Dimensions: 320 x 190 x 250mm Dimensions: 675 x 235 x 300mm Dimensions: Sat: 25 x 60 x 40mm 


Audax 4 Driver Speaker Kit High Performance 


Matched clarity, efficiency & power handling. i 
Frequency Range: 35 - 22,000 Hz +/- 3 dB Speaker Kit 


Cat C-2121 Sub: 170 x 110 x 125mm 
Cat C-2120 $233 $400 c22 $425 


Efficiency: 93 dB/W/m Latest technology drivers for superior 
Power Handling: 120 Watts RMS performance. 

Dimensions: 1000 X 230 x 320mm Frequency Range: 40 - 22,000 Hz +/- 3dB 
Cat C-2123 Efficiency: 90 dB/W/m 


Power Handling: 80 Watts RMS 
$ 7 Dimensions: 900 x 200 x 350mm 
Cat C-2124 $9 80 


All kits include speakers, crossovers, screws and terminals with plans for 
building your own cabinets. ; 


“Lots Of Friendly 
Help, Just Ask!" 


aro 


ELECTRONICS 


POLER 
HO USE 


A range of kits to select from beginners to advanced. 


4 Zone Alarm System 

Easy D.I.Y installation. Features: user 

programmable security code, terminal 

connector for additition of other sensors 

and devices, built-In PIR sensor, 110dB 
| Piezo siren and panic button for 

emergencies. 

Power supply not included. 

Cat L-5730 


Not included. 
| Hurry! | Hurry! i 
Limited stocks! J Limited stocks! 
Butane Soldering Iron Kit | Conductive Surface Mount 
Paint Adhesive 


A rugged, professional use 
butane-powered soldering iron, 
complete with a range of tips, 
all packed in a solid plastic 
case. Applications include 
soldering, heatshrinking, and 
rope cutting. v 
Cat T-1398 


Great for repa 
those delicate 


Cat N-1746 


ea 


$ 1 49 
E 149 


2000 pieces 
values in all 


Cat R-7000 


fine circuits. 3gm. 


MELECTROLUBE ME 


Surface Mount Resistors Plus 
Storage Case 


resistor. Limited stocks. 


3 Zone Wireless Alarm 


Easy to install wireless alarm system. 
Includes: Main control panel with inbuilt 
PIR detector and 110dB Piezo siren, 
remote control with panic button and a 
magnetic reed switch. The control panel 
has a terminal connector for the addition of 
optional hard-wired sensors and devices. 
Cat L-5735 


Requires a DC 
power adaptor. i. 


Fix those surface 
mount components 
to your PCB with 
ease. 

Cat N-1748 


iring 
& 


of the most popular 
at less than 4¢ per 


PHONE ORDERS All Areas (Local Call) 1300 366 644 


FAX ORDERS (02) 9805 1986 MAIL ORDERS REPLY PAID 160 
PO Box 321, NORTH RYDE 2113 
No postage stamp required 


Video Intercom System 


See who is at the front door with the 
safety of this easy to install, compact 
video camera that displays the visitors 
image on a screen inside. Unit works 
with very little light. Features wide angle 
lens and wall mount monitor. 

Requires an M-9670 12V DC 1Amp Power 
Adaptor $32.95 (Not supplied) 


Cat L-5805 


WI BIG RANGE 
BIG BRANDS 


[Vv] ENHANCED RANGE 
OF ELECTRONICS 


WI LARGE KIT DISPLAYS 
WI TECHNICAL LIBRARY 
WI SERVICE BAR 


C-controlled moving 
message display 


Have you got an old PC sitting around 
gathering dust? You can use it to control this 
moving LED message display which plugs 
into the PC's printer port. All you have to do. 
is type the message in on the keyboard. . 


Design by JOHN WESTERN 


Moving LED message displays are 
common in shops and clubs and are 
very effective as advertising signs. 
Now you can have your own by build- 
ing this unit. All you need to drive it 
is an old XT (or better) computer and 
you can easily set the unit up to repeat 
a message or a number of messages. 

While LED message displays use a 
variety of formats, this one employs 
characters which are seven LEDs high 
by five LEDs across and these move 
along the LED array at a fixed rate. . 

As presented here, the display con- 
sists of a 48 x 7 LED matrix arranged 
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on a single large PC board. This board 
basically consists of three 16 x 7 LED 
modules: a master module which also 
contains the necessary parallel port 
interface circuitry, and two extension 
modules. Each module has enough 
LEDs to display three characters, 
which means that the basic unit can 
display up to nine characters at any 
given time. 

If you wish, you can increase the 
display width by adding another one 
or two extension modules. This will 
allow either 12 or 15 characters to be 
displayed at any one time. The addi- 


tional extension modules are simply 
cut from a second PC board and con- 
nected to the lefthand end of the mes- 
sage display using 12 wire links. 

Conversely, you can reduce the dis- 
play width by cutting off one of the 
extension modules, to give a 32 x 7 (6- 
character) LED display. 

Of course, the length ofthe message 
is not limited by the number of char- 
acters that can be displayed at any one 
time. Basically, you can make the mes- 
sage as long as you like. In operation, 
the leading characters appear on the 
righthand side ofthe display and scroll 
across to the lefthand side before 
disappearing off the *edge". The mes- 
sage continues scrolling until all the 
characters have been displayed and 
can easily be set up so that it repeats. 

Our prototype was built to the stand- 
ard 9-character configuration; ie, a sin- 
gle PC board with three modules. This 
is housed in a folded smoked-Perspex 
case to produce an attractive display. 
It is powered by a 12V AC plugpack 


and is connected to the parallel port 
of the PC via a DB25 socket mounted 
on one end of the board. 


How it works 


Each character to be displayed is 
produced by turning on all the appro- 
priate LEDs in a row for a short period 
of time. This is repeated for each of 
the seven rows, to make up the char- 
acter in a multiplexed fashion. Be- 
cause this happens at a very high rate, 
all the LEDs appear to be turned on at 
the same time. 

Fig.2 shows the circuit diagram of 
the Moving LED Display. Each row of 
LEDs is driven by a Darlington tran- 
sistor pair consisting of a BC549 and a 
BC639; ie, Q1 & Q2 forrow 1, Q3 & Q4 
for row 2, etc. These seven Darlington 
transistor pairs are in turn driven by 
the printer port data lines. 

Note that each line from the printer 
port is filtered by an RC network con- 
sisting of a 47Q resistor and a 220pF 
capacitor. These filters prevent noise 
pulses from disturbing normal opera- 
tion of the display. 

The LED columns are controlled by 
separate BC549 transistors (Q15, Q16, 
etc), in turn driven by 74LS164 shift 
registers (one for each group of eight 
columns). These shift registers accept 
the serial data applied to their A & B 
data inputs and convert it to parallel 
format at their Q0-Q7 outputs. So each 
shift register controls eight transistors 


SWITCH 


swo 
SWI 
SW2 
Sw3 
SW4 
Sw5 (e 


SW6 (o 


C3 C4 C5 C6 


74164 SHIFT REGISTERS 


2 
O 
O 
O 
O 
O 


OOOOOOOO*" 
bw dew SS nee 


C7 Car. c9 CIO 


TO LIGHT LED AT R4, C3 
1 MOVE DATA SWITCH TO 1 POSITION 
2 TAKE CLOCK LINE TO LOGICAL 1 
3 TAKE CLOCK LINE TO LOGICAL 0 
4 MOVE DATA SWITCH TO 0 POSITION 
5 REPEAT 2 AND 3 TO GIVE TWO MORE PULSES 
6 TURN ON $W3 TO LIGHT ROW 
7 TO LIGHT A NEW LED TAKE RESET LINE LOW 
AND REPEAT STEPS 1-6 


Fig.1: this diagram gives a breakdown of the basic operation just to 
light one LED. In this case, we want to light the LED at row 4 column 
3 (ie, R4,C3). This involves clocking a logic 1 into the shift register 
and then moving it until the third output goes high, represented here 
by the closed switch between the shift register and C3. Switch SW3 is 


then closed to light the row 


and thus eight LED columns. 

Note that, for the sake of clarity, our 
circuit only shows the first eight LED 
columns, their corresponding transis- 
tors (Q15-Q22) and one shift register 
(IC1). The circuitry for each succes- 
sive eight columns is identical, with 
pin 13 of IC1 clocking the data inputs 
of the next shift register, and so on 
down the chain. 

IC1 is driven by one of the parallel 
printer port data lines, while two other 
data lines drive the clock and reset 
pins (pins 9 & 8). Basically, data is 
shuffled into IC1 in serial fashion and 
its appropriate Q outputs go high, 
thereby turning on the corresponding 
column transistors. One of the row 
data lines is then briefly taken high to 
light the required LEDs. 

In greater detail, the character to be 
displayed is broken down into the 
required pattern of dots for each row. 
Initially, the shift registers are all 
cleared by applying a pulse to the MR 


line. This sets all outputs to a logical 
low condition, turning all columns 
off. 

The required data is then applied to 
the A & B data inputs and the CLK line 
pulsed to move the data into the first 
shift register. Successive data is sub- 
sequently applied in a similar fashion 
until the required pattern of dots for a 
particular row is set up in the shift 
registers. Once the data is ready, the 
row is turned on for a short period of 
time after which the shift register is 
cleared (reset) and the process starts 
again for the next row. 

Fig.1 gives a breakdown ofthe basic 
operation just to light one LED. In this 
case, we want to light the LED at row 
4 column 3 (ie, R4,C3). This involves 
clocking a logic 1 into the shift regis- 
ter and then moving it until the third 
output goes high, represented here by 
the closed switch between the shift 
register and C3. Switch SW3 is then 
closed to light the row, in this case the 


FEBRUARY 1997 11 


Where To Buy The Parts 


The oe for this design are available from Oatley Elabeonias: PO Box 89, 
Oatley, NSW 2223. Phone (02) 9584 3563; fax (02) 9584 3561. The options 


are as follows: © 


Complete Kits (does not include case) 


(1) PC board, all on-board parts, software on 3.5-inch disc, a surplus 
plugpack & bright red, green or amber LEDs (you specify): $165 


(2) Above kit with super bright LEDs (narrow viewing angle): $200 


. Shortform Kits & Accessories 


(3) PC board only plus software on 3.5-inch disc: $75 
(4) 336 bright LEDs (red, green or amber — please specify): $45 


(5) 336 super bright LEDs: $90 


(6) Suitable small 10.6V 1.4A surplus switchmode power supply in case: $12 
Note 1: none of the above options includes a case or the Perspex channel 
shown in the photos. Please add $6.00 p&p to any combination. 


“Note 2: the PC board associated with this design is copyright Oatley 
Electronics. In addition, the software supplied is copyright John Western and 
must not be altered in any way or used for other purposes without permission. 


single LED at R4,C3. 

Note, however, that the basic cir- 
cuit of Fig.1 works in the opposite 
sense to the circuit of Fig.2. In reality, 
the shift registers drive transistors and 
these provide logic lows, while the 
printer port data lines and their asso- 
ciated Darlington transistors pull the 
rows high. 

To sum up, the printer port data 
lines pull each row high in succession 
to light the appropriate LEDs. And in 
between times, the shift registers are 
reset and new data appropriate for the 
next row is clocked in. Add to this the 
factthat the display moves from left to 
right and you can see that the timing 
process is quite complicated. 

Fortunately, that's all taken care of 
by a machine language program which 
is called LEDs.COM. This program 
manipulates all the control lines from 
the printer port to control the LED 
display. 


Power supply 


The display is powered from a 9- 
12V DC plugpack rated at 1A. The DC 
rail from the plugpack is applied to 
REG1, which delivers a regulated 5V 
rail to power the LED arrays and the 
shift registers. 

The 10uF and 1pF capacitors at the 
input and output of REG1 are there to 
ensure regulator stability. In addition, 
the supply pins of all the shift regis- 
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ters are filtered using 0.1uF capaci- 
tors 


Construction 


This design is available as a com- 
plete kit of parts from Oatley Elec- 
tronics, who own the copyright on the 
PC board (see pricing panel). The 
board is double-sided with plated- 
through holes which means that there 
are no links to install. It is also solder- 
masked and carries a screen printed 
overlay to make the job of assembly as 
straightforward as possible. 

As mentioned earlier, the basic con- 
figuration is a 3-section board with a 
48 x 7 LED array. Each section (or 
module) contains 16 LED columns 
plus a pair of matching shift registers. 
In addition, the master module car- 
ries the DB25 socket plus the Darling- 
ton transistors and power supply com- 
ponents. 

Fig.3 shows the parts layout on the 
PC board. Note that this only shows 
the master module plus part of the 
first extension module. The pattern of 
LEDs, shift register ICs and other parts 
simply repeats towards the left. 

Begin the assembly by installing the 
resistors and capacitors, then add the 
transistors and the ICs. The use of IC 
sockets is recommended here, since a 
dud IC (rare) is very difficult to re- 
move: if it is soldered directly to a 
double-sided board. Take care with 


the polarity of the ICs — they are all 
installed with the notched end towards 
the right. 

Similarly, take care to ensure that 
the transistors are all correctly ori- 
ented and note that Q2, Q4, Q6, Q8, 
Q10, Q12 & Q14 (ie, the transistors 
immediately adjacent to the LED rows) 
are all BC639s. 

Now for the LEDs. There are 336 
LEDs in all, so installing them will 
take some time. The main thing to 
watch out for here is to ensure that 
they are all correctly oriented. You 
can identify LED polarity in two ways: 
(1) the anode lead is the longer of the 
two; and (2) the cathode lead is adja- - 
cent to a small flat section on the 
bottom lip. 

Push the LEDs down onto the board 
as far as they will go before soldering 
their leads. 

Once all the LEDs are in, you can 
install the DB25 socket and the 7805 
regulator (REG 1). The latter is in- 
stalled with its leads bent at right an- 
gles and its metal tab bolted to the PC 
board along with a small finned 
heatsink. 

The prototype board was installed 
in a smoked Perspex channel (470mm 
long x 150mm high) and secured us- 
ing machine screws and nuts at the 
back. This Perspex channel was bent 
up by a local plastics supplier. Alter- 
natively, you can make up a suitable 
wooden or metal case with a Perspex 
viewing window for the LED arrays. 


Software & testing 


The software for the Moving LED 
Display comes on a 3.5-inch floppy 
disc and consists of six main files plus 
abriefreadme file. The files /eds3.com, 
leds4.com and leds5.com are for dis- 
plays with from three to five modules 
(including the master module), while 
the ledset.com file configures the ba- 
sic setup. 

First, copy the correct leds .com 
file to the hard disc (or to another 
floppy), along with the ledset.com file. 
Next, rename the copied leds .com 


Fig.2 (right): the Moving LED Display 
is controlled via the PC's parallel port. 
The rows are driven by Darlington 
transistor pairs, while the data in the 
shift registers (IC1, etc) controls the 
column switching transistors (Q15, 
Q16, etc). 


BC549 BC639 
B [e 


VIEWED FROM 
BELOW TO NEXT 


8 
COLUMNS 


CLOCK 
RESET 


TO NEXT 
MOVING LED DISPLAY 74LS164 
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These beautifully-made binders 
will protect your copies of SILICON 
CHIP. They feature heavy-board 
covers & are made from a dis- 
tinctive 2-tone green vinyl. They 
hold up to 14 issues & will look 
great on your bookshelf. 


x High quality 
* Hold up to 14 issues 
* 80mm internal width 


* SILICON CHIP logo printed in 
gold-coloured lettering on spine & 
cover 


Price: $414.95 (includes postage 
in Australia). NZ & PNG orders 
please add $A5 each for postage. 
Not available elsewhere. 


Silicon Chip Publications 
PO Box 139 
Collaroy Beach 2097 


Or fax (02) 9979 6503; or ring (02) 
9979 5644 & quote your credit 
card number. 


Use this handy form 3 


| Enclosed is my cheque/money order for | 


| $ or please debit my | 
I [] Bankcard [J Visa [J Mastercard I 
' Card No: 1 
l l 
l : -I 
. Card Expiry Date / 
| Signature | 
] Name | 
: Address. l 
l P/code - 
b m tt tt tt u— — - dl 
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Fig.3: follow this diagram when installing the parts on the PC board. Note that 
only the master module and part of the first extension module are shown here. 


The pattern of LEDs, shift register ICs and other parts simply repeats. Note that 
a heatsink should be fitted to REG1 (see photo). 


LEDS57-112 _ 


Sepe sd e aceto cg 
s awa ak E 


The basic PC board includes a master module (at right) plus two extension 
modules to make up a 48 x 7 LED array. Up to two extension modules, each 
with a 16 x 7 LED array, can be added to the lefthand end of the board. Note 
the heatsink fitted to the 7805 regulator (REG1). 


F10 


Fig.4: the ledset.com program lets you 
configure the ledsx.com program to 
suit your computer. The values shown 
are good starting points for a 133MHz 
Pentium machine (see text). 


file to leds.com, then run ledset.com 
to configure the display driver to the 
required parameters. 

Fig.4 shows the setup that appears 
when ledset.com is run. There are 
three parameters that can be varied: 
(1) the printer Port address; (2) the 
Delay; and (3) the Duty cycle. The 
latter sets the speed at which the mes- 
sage move across the screen, while 
the Delay sets the period between 
messages. The up and down arrow 
keys select the parameter to be al- 
tered. 

In most cases, the default printer 
port address of 0378H will be correct. 
Ifnot, the address can either be gleaned 
from the system BIOS or by running 
the Microsoft Diagnostics program 
(type msd at the command prompt). 
Often, too, the address will be dis- 
played at some stage during the com- 
puter's boot sequence. If you are using 
Windows 95, double click the System 


icon in Control Panel, then click the 
Resources tab, select the printer port 
and click Properties and Resources to 
view the address. 

The numbers for Delay and Duty 
will depend on the speed of the PC 
used. A Delay of 00500 and a Duty of 
001 are good starting points for an XT 
butthese numbers should be increased 
for higher speed PCs. We found that a 
Delay of 02500 and a Duty of 250 
produced good results on a 133MHz 
Pentium machine. Note that you have 
to type in each digit in an entry, start- 
ing from the leftmost digit, until the 
number is correct. 

The display can now be plugged 
into the PC and the Jeds.com program 
run from the DOS prompt. The mes- 
sage to be displayed must be included 
on the command line; eg, to display 
the message DOES YOUR DISPLAY 
WORK?, you type leds does your dis- 
play work? at the command prompt. 
Note that all characters are displayed 
in upper case, regardless as to how 
they are typed. 

The above command will display 
the message once before returning con- 
trol to DOS. If you want the message 
to be displayed repeatedly, you sim- 
ply use a full stop as the first character 
of the message. For example, the com- 
mand leds .silicon chip will repeat- 
edly cycle the message SILICON CHIP 
across the display. The display can be 
stopped at any time by pressing Ctrl C 
on the computer keyboard. 

Assuming that the unit works cor- 
rectly, you can now experiment with 
the Delay and Duty values in the 
ledset.com program. If a row of LEDs 
fails to light, check the associated 
Darlington transistor pair. Similarly, 
if a column of LEDs fails to light, 


PARTS LIST 


1 double-side PC board with 
plated-through holes, 414 x 
107mm (incl. three modules) 

1 smoked Perspex channel case 
with Perspex window or (see 

~text) 

1 mini U-shaped heatsink to suit 
TO220 regulator, 19 x 19 x 
11mm 

1 PC-mount DB25 male socket 

1 DB25 cable, male-to-female 

1 9-12V DC 1A plugpack supply 

6 14-pin IC sockets 


Semiconductors 

6 74LS164 shift registers 

7 BC639 PNP transistors 

55 BC549 PNP transistors 

1 7805 5V 3-terminal regulator 
336 LEDs 


Capacitors 

1 10uF 25VW electrolytic 
7 0.1uF monolithic ceramic 
10 220pF ceramic 


Resistors (0.25W, 5%) 
10 10kQ 48 680 
48 4.7kQ 10 47Q 


check the associated column switch- 
ing transistor. 

Finally, a batch file can be used to 
allow a sequence of messages are to be 
displayed continuously. An example 
of this is as follows: 


:start 

leds message 1 
leds message 2 
leds message 3 
goto start 


These lines must be created in an 
ASCII text editor and the file saved 
with a bat extension; eg, message.bat. 
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omputer controlled 
dual power supply 


Last month, we presented the standalone 
version of this power supply. By building & 
fitting the interface board described here, you 
will be able to control it from your computer. 


The power supply interface board 
connects via a 25-way cable to the 
parallel port of your computer. The 
interface allows your computer to per- 
form two functions. The first is to set 
the required positive and negative 
output voltages and current limit 
which will be delivered by the power 
supply. The second is to display the 
actual voltage and current from the 
power supply on the computer's video 
monitor. 
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Normally the voltages set by the 
computer will be the same as those 
displayed but ifthe power supply goes 
into current limit, the associated out- 
put voltage will be reduced. 

One good feature of the computer 
control is the ability to use the set- 
tings which were in use the last time 
the supply was turned off. These set- 
tings are stored in a file which is read 
each time the software is run. This 
gives you the option of using the same 


supply values and printer port as pre- 
viously or selecting new values or a 
different printer port. 

Now let's have a look at the circuit 
of Fig.1 and even the most dyed-in- 
the-wool computer hardware enthu- 
siast would have to admit that it's not 
too inspiring. However, before you 
turn the page and give up, let's note a 
few key points. 

First, if you refer to the circuit pre- 
sented last month, you will note that 
there are four outputs labelled IN1, 
IN2, IN3 & IN4 and three inputs la- 
belled D/A1, D/A2 & D/A3. 

The outputs from the power supply 
board become the four inputs for the 
A/D converter on the interface board. 
They are fed to IC7, a 74HC4051 1-of- 
8 multiplexer. Depending on the BCD 


POWER SUPPLY INTERFACE 


; ; j Fig.1: the circuit allows data from the computer's printer port to set the supply's 
data at its ABC inputs, it feeds the volis and current outputs. It also Siow dia ica ind. current to be c 
selected IN value through to IC8, the monitored on the computer screen. Octal latches IC1, IC2 and IC3 are used as 
ADCO804 analog-to-digital converter. D/A converters and are controlled by IC4, a 74HC137 latched one-of-eight 

The four IN values relate to the fol- decoder. ; 
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Fig.2: follow this parts layout diagram to assemble the interface board. The 
assembly is straightforward but take care to ensure that the ICs are all correctly 
oriented and that the correct IC is used at each location. 


lowing four power supply parameters: 
IN1 Positive output voltage (V+) 
IN2 Output current (I+) 

IN3 Negative output voltage (V-) 
IN4 12V supply 

All these IN values will be in the 
range of 0-5V and will be converted 
by the ADC0804 chip, IC8, to an 8-bit 
word (a number between 0 and 255) 
which is fed to the computer’s paral- 
lel port, on pins 10-17. Note that the 
parallel port is bidirectional so it can 
accept data on these pins, as well as 
outputting data. 

Three of the IN values, IN1, IN2 and 
IN3, are displayed on the computer’s 
screen. 

As we just remarked, the parallel 
port also outputs data and in this case 
it delivers 8-bit data to control the 
voltage and current settings on the 
power supply. This 8-bit data is deliv- 
ered on pins 2-9 (DO-D7) of the 25-pin 
socket. From there it is connected to 
the DO-D7 inputs of IC1, IC2 and IC3. 
These are used as three D/A (digital to 
analog) converters. 


Digital to analog converters 


IC1, IC2 and IC3 are octal (8-bit) 
latches under the control of IC4, a 
74HC137 latched one-of-eight decoder. 
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Depending on the data fed to its pins 
1, 2 & 3, IC4 enables IC1, IC3 or IC3 
(via their latch enable pin 11 and in- 
verters IC5b, IC5e & IC5c) so that the 
data on their input pins 2-9 is latched 
onto their Q outputs, pins 19-12 (QO 
to Q7). 

Each 74HC573 has a ladder net- 
work consisting of 10kQ and 20kQ 
resistors connected to the eight out- 
puts. These networks convert the 8- 


bit data at the output to a voltage with : 


a value between zero and 5V. These 
analog voltages are D/A1, D/A2 & D/ 
A3, corresponding to the positive volt- 
age setting V,+, current limit setting 
Ij, and the negative voltage setting 
Vo- 

We have just described the two main 
functions of the interface board: first, 
monitor the four IN values from the 
power supply board and provide the 
three control values for positive and 
negative voltage and the current limit 
setting. Apart from that, there is little 
point in going further with the circuit 
description since the interface board 
is entirely under software control. 


PC board assembly 


The interface board measures 178 x 
100mm (code 04101972) and has a 25- 


pin D socket mounted at one end. 
Fig.2 shows the component layout on 
the board. 

The board assembly is reasonably 
straightforward. In essence, you have 
a few rows of equal value resistors 
and eight ICs to install, and not much 
else. 

As usual, before starting assembly, 
check the copper pattern for open cir- 
cuit or shorted tracks or undrilled 
holes. Make any repairs required and 
then fit and solder the 21 links and 10 
PC stakes. 

Next, fit the resistors and diodes, 
followed by the IC sockets, capacitors 
and finally, the D connector. Check 
your soldering when you are finished 
to make certain that no. IC pads are 
bridged. 


Interconnecting wiring 


Most of the interconnecting wires 
should have been taped up when you 
built the power supply. If you fol- 
lowed the colour code that we sug- 
gested last month, the brown wire will 
go to D/A1, the red to D/A2 the orange 
to D/A3 and the black to ground. 

There should be four other loose 
wires: the blue goes to IN1, grey to 
IN2, brown to IN3 and white to INA. 
Two leads need to be run from the 


-anode of D3 to TP14 and from the 


remaining PC stake to TP4 on the 
power supply board. 


ALL SWITCH BUSHES MUST BE CONNECTED 
TO METAL PLATE VIA SOLDER LUGS AND 
HOOK-UP WIRES 


O m 
2 [a [a 5 eee add 
EON 
D/A2 m 


(D/A PCB) 


$1 CONNECTIONS NOT 
SHOWN ON MAIN DIAGRAM 


A | 
*6 (D/A PCB ow «4 (D/A PCB CAL) 


le 12. eg, -14 ie e 


9 (D/A PCB INA) 
| | 407A. Pca EC 


ai. 
8 (D/A PCB IN2)- *— IN3) AX 3. E+(D/A PCB E) 


METAL GROUNDING PLATE 


HEATSINK 


MALE 
CONNECTOR 


Fig.3: the parallel port interface board is mounted at one end of the chassis, 

with the DB25 connector protruding through the rear panel. Use this chassis 
wiring diagram and the wiring table from last month's issue to make the off- 
board connections. Because only low currents are involved, you can run the 
connections to the interface board using rainbow cable 
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E 
YELLOW/ 
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MAINS 
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The interface board mounts vertically on one side of the case and is attached to 
the rear panel via the rightangle 25-pin D connector. 


Mount the PC board to the back 
panel using the hex head bolts to se- 
cure it, with the components facing 
the power transformer. We stuck a 
mounting foot on the metal chassis to 
keep the board parallel to the case, 
and another on the plastic cover to 
keep the board firmly in place. 


Testing 


You will need a 25-way D female to 
25-way D male cable to connect the 
computer to the power supply. This 
done, load GW Basic and SCREG.BAS 
and follow the on-screen instructions 
(see Fig.5). 

As there are no previous values 
saved, you should enter 10V for the 
positive voltage, 15V for the negative 


voltage, .05 for the current limit, and 
1 or 2 for whichever printer port you 
plan to use. It is probably wise at this 
stage to use LPT1, the parallel port 
you have been using to drive your 
printer, as you know that this port 
works. 

When you switch the power supply 
to remote, the voltages you have set 
(or values very close) should be dis- 
played as in Fig.5. 

Pressing the plus key should in- 
crease the positive voltage and the 
minus key should reduce it. If you 
press the "T" key the negative voltage 
should reduce to the same value as 
the positive and follow it. This is the 
"tracking" condition whereby the 
negative output voltage is always equal 


Software Features 


simultaneously 


Selection of printer port 1 or 2 


ci 
ci 
WwW 
I| 
m 
m 
ri 
e 
ci 


20 SILICON CHIP 


Positive and negative voltage setting in 100mV steps from 0-25.5V 
Individual output voltages or negative supply tracking positive supply 
Current limit setting in 10mA steps from 0-2.55A for both supplies 


Computer screen readout of positive and negative output voltages 
Voltage reading changes from yellow to red for out of tolerance voltage 
Computer screen readout of positive supply current 


Current reading changes from yellow to red at current limit 


All settings are saved and can be restored at program start 


to the positive output voltage. 

If you set the front panel voltmeter 
to read the positive supply voltage 
and short the positive output, the cur- 
rent reading on the computer should 
read .05 and the digit colour should 
change to red. Also the positive volt- 
age should read 0 or .1 and again 
should be red, indicating that it is not 
the selected value. 

The current limit changes colour as 
the limit setting is reached to let you 
know that the power supply is in cur- 
rent limit mode. 


Voltage calibration 


In spite of the fact that the power - 
supply will have already been cali- 
brated for standalone operation, it 
needs to be recalibrated for computer 
control. 

The procedure is similar to that out- 
lined last month. 

Set both supply rails for 24.5V out- 
put and with your DMM across the 
negative output and ground, adjust 
VR4 until the voltage reads exactly 
-24.5V. Now set VR6 so that the posi- 
tive output voltage is identical. 

If you can measure current with 
your DMM, find a 100 5W or 10W 
resistor and connect it in series with 
your ammeter across the positive sup- 
ply. Set the voltage to 22V and set the 
current limit for 1.95A. 

Disconnect your DMM, switch it 
back to volts and with just the 100 
resistor for the load and using the 
front panel meter to check that the 
current is around 1.95A, adjust VR5 - 
so that the voltage on TP8 is 3.82V 
(1.96 x 1.95). 

If your meter can't measure current, 
wire the 10Q resistor across the posi- 
tive terminal and earth, then set the 
positive voltage to 22V and the cur- 
rent limit to 1.9A. 

Measure the voltage across the 0.12 
resistor in the emitter of Q2, multiply 
it by 1.96 and adjust VR5 until you 
can measure this voltage at TP8. Be 
careful as the resistor will get very 
hot. This will not be quite as accurate 
as the previous method as it assumes 
that the resistor value is exactly 0.19. 

The linearity of the power supply 
output voltage versus the computer 
setting is excellent, with the DMM 
reading precisely tracking the reading 
on the computer screen. 

The voltage fed back to the compu- 
ter is not quite as linear. There are 
slight errors in the converted voltages 


sve@-O 


6 
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Fig.4: actual size artwork for the PC board. Check your etched board carefully 
against this artwork before installing any of the parts. 


due to A/D linearity around half scale, 
resistor tolerances, etc. 

We have made provision in the soft- 
ware to apply five correction factors 
to these readings. The first is for val- 
ues between 0 and 5.5V, the next be- 
tween 5.6V and 11V, the third be- 
tween 11.1V.and 16.5V, the fourth 
between 16.6V and 22V and the last 
between 22.1V and 25.5V. This will 
be explained later in the software de- 
scription. 


Parallel port 


Before we start discussing the soft- 
ware we should give a quick rundown 
on the parallel printer port and its 
peculiarities. It was originally de- 
signed to drive an 8-bit parallel printer, 
with sufficient additional lines to pro- 
vide data transfer in both directions, 
such as a BUSY line to prevent the 
computer feeding data to the printer 
faster than it can process it and a 
PAPER OUT line to allow an intelli- 
gent message to be shown on the 
computer's screen if this should oc- 
cur. 

Because the original interface was 
for a Centronics printer, some bits are 
true high, others are true low. 

These signal lines are split over 
three addresses on the IBM interface. 


For LPT1 which is the normal (and 
often only) printer port supplied, the 
addresses are 378H (hexadecimal, 888 
in decimal) for the eight data lines, 
379H for the next five lines and 380H 
for the remaining four lines. These are 
often called ports A, B and C. 

The data lines of port A are unidi- 


rectional, capable only of sending data 
to the printer. The other nine lines 
can be used as inputs and those of 
port C can be used as outputs. This 
gives us the capability of sending and 
receiving 8-bit data from an external 
device to the computer. 

Port B has the highest bit inverted 
and port C only has one of its four bits 
true high. A subroutine in the soft- 
ware (at line 3000) untwists the input 


Parts List 


1 PC board, code 04101972, 178 
x 105mm 

1 rightangle 25 pin D male 
connector (COON1) 

4 20-pin IC sockets 

3 16-pin IC sockets 

1 14-pin IC. socket 

10 PC stakes 

2 3mm x 15mm machine screws 

4 3mm x 10mm machine screws 

6 3mm nuts 

8 3mm flat washers 

6 3mm spring washers 

tinned copper wire 

hookup wire 


Semiconductors 

3 74HC573 octal latch (IC1-3) 

1 74HC137 latched 1-of-8 
decoder (1C4) 


1 74HC14 hex Schmitt trigger 
(IC5) 

1 74HC147 decimal-to-BCD 
encoder (IC6) 

1 74HC4051 analog multiplexer 
(IC7) 

1 ADC0804 analog-to-digital 
converter (IC8) 

4 1N914 diodes (D1-D4) 


Capacitors 

1 100uF 16VW electrolytic 
4 0.1uF MKT polyester 

1 .022uF MKT polyester 

1 .001uF MKT polyester 

1 150pF ceramic 


Resistors (0.25W, 1%) 
4 1MQ 27 20kQ 
2 47kQ 23 10kQ2 
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Only a few connections need to be made from the interface board to the power 
supply board. The wiring diagram (Fig.2) has the details. 


value which is the sum of port B and 
port C and gives a true value (TIN) for 
any data placed on these lines. 


Software 


The control program has been writ- 
ten in GW Basic, using screen 9, the 
highest resolution (640 x 350 pixel) 
colour screen. Contrary to the state- 
ment in last month's issue, the soft- 
ware will work with EGA and VGA 
monitors, not just VGA types. 

The software code is quite conven- 
tional and will run in QuickBasic if 
lines 1-14 are removed. You will also 
have to create a separate program con- 
taining just lines 5100-5199 and run it 
to create the file before you run the 
main program. 

Space does not allows us to present 
the full software listing in this article 
but we have included the main sec- 
tion from lines 20-999. 

Lines 20-70, as you can see from the 
comments, define the functions to be 
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used, paint the introductory screen, 
read the previous settings from the 
hard disc and give you the option of 
reusing them or entering new values. 

Should you wish to retain an exist- 
ing value, just press ENTER. The value 
will be accepted and the program will 
step to the next item. This is useful 
should you just wish to change the 
printer port for example, but retain 
the previous voltage settings. 

The values you selected are now 
written to the screen (line 60) then 
sent to the power supply in line 70. 

By structuring your program in this 
way you can write and debug each 
subroutine individually. Then if you 
decide to include an additional fea- 
ture, it is only a matter of writing the 
routine, debugging it, then adding a 
gosub in the appropriate place. 


Main program 
The main program, after the ini- 
tialisation and preliminary housekeep- 


ing (lines 20-70), consists of lines 80- 
160 which, while there is no keyboard 
key pressed, will run lines 100 and 
110 continuously. That is, read the 
data from the power supply and write 
these values to the computer screen. 

As the standard 8x14 text numerals 
look quite insignificant on the screen, 
we produced some larger, chunkier 
numerals using a rectangular block 
(CHR$219), defined on line 1260 and 
drawn by subroutine 4000. 


Keyboard input 

When a key is pressed the program 
branches to line 10000 which is the 
keyboard service subroutine. If a key 
which it recognises is pressed it will 
carry out the command and send a 
new value to the power supply. If a 
non-programmed key is pressed, it will 
be ignored and the program will re- 
turn to running lines 100 and 110. 

If you read the comments at lines 
10021 to 10028 you will understand 
which keys do what. We used both E 
and V for the positive voltage and A 
and I for current, accepting both up- 


per and lower case characters, just so 
you don't have to try to remember 
which keys to use. When you are typ- 
ing the program there is no need to 
include the comments but if you come 
back to study it at a later date, they 
will help your understanding. 

As described previously we have 
two functions, read from and write 
(send) to the power supply. We read 
the power supply voltages and cur- 
rent and write values to the D/A con- 
verters. 


Writing to D/A converters 


The write function is carried out by 
first placingthe value we wish to write 
to a particular D/A converter on 
PORTA, then writing its address to 
PORTC. These addresses are listed in 
lines 1330-1400. The address for the 
first D/A converter ODA1 is 9. We 
can't callitDA1, as we have defined D 
as a string in line 1030. 

You will notice that all the addresses 
are odd numbers, which indicates that 
the strobe line will be low (as we have 
explained previously, the logic for this 
line is inverted). 

When the address is written to 
PORTC, pin 4 of IC4 (latch enable) 
will be pulled low but after a short 
delay will go high as the .001uF ca- 
pacitor charges through the 10kQ re- 
sistor. 

The strobe is then taken high again 
to prevent the A/D converter being 
enabled (see “reading power supply 
values") and placing data on the 
PORTA bus. ODA1 is now deselected, 
as any changes to PORTA data would 
be transferred to IC1's output. 

Now the data which was present on 
PORTA has been latched by IC1 and is 
available as an analog voltage at D/A1 
output. The other converters are 
loaded in a similar manner. 

When we write to the D/As we al- 
ways update the three of them and 
this is done in subroutine 8000. 


Reading power supply values 


To read a value from the power 
supply we latch its address into IC4. 
This time we don't take the strobe line 
high as we did previously, as we want 
to turn on the A/D converter, IC8. 
After the delay introduced by the re- 
sistor and capacitor between the out- 
put of IC5a and the input of IC5f, this 
will be the case as its chip select (CS) 
will go low. This connects its tri-stated 
output to the PORTB and PORTC bus. 


20 GOSUB 1000 ‘Initialise 
30 GOSUB 2000 ‘Write screen heading 


40 GOSUB 5000 'Get previous saved values from file 

50 GOSUB 6000 ‘Write old settings to screen with option to change 

60 GOSUB 7000 'Write selected data to screen 

70 GOSUB 8000 'Output data to power supply 

75 ‘MAIN PROGRAM loop 80 - 160 starts here. Monitor power supply & keyboard 


80 K$ = INKEY$ 

90 WHILE K$ = “”: K$ = 
100 GOSUB 9000 ‘Read data from PSU 
110 GOSUB 7000 ‘Write data to screen 
120 WEND “A key has been pressed 
130 GOSUB 10000 'Service keyboard 


140 GOSUB 6360 'Update preset values 


INKEY$ ‘While no key is pressed 


150 GOSUB 8000 ‘Write new values to power supply 


160 GOTO 80 'Loop again 


900 GOSUB 5100 'Save power supply settings 


999 CLS: SYSTEM 


oL 


| POSITIUE OUTPUT VOLTAGE | 


ER. 


| ^ dna YT. | .e 
NEGATIVE OUTPUT VOLTAGE | 


Regulated Power 


Silicon Chip 


Supply Controller 


OUTPUT CURRENT 


Limit 1.88 


Printer Port LPTI 


ops Grey */- keys to adjust *uolts 
E or U to set *volts 
s M to set -volts 


tr oS SS 


Press ESC or END to exit 


| or A to set current limit 


ess T for -U to track *U 


program. 


Fig.5: the positive and negative output voltages are displayed on screen, along 
with the output current. Also shown are the instructions for varying the output 
voltages and for setting the current limit and tracking. 


For the PORTB and PORTC lines to 
be used as inputs they must all be set 
high. Then they will either stay high 
or be pulled low by the A/D. This 
procedure is carried out by subrou- 
tine 9000. 

The last area to cover is the 
linearisation of the readings returned 
by the power supply. Lines 1420-1440 
list the correction factors we found 
satisfactory for our supply. These are 
implemented in subroutine 9000 on 


lines 9140, 9210 and 9280. These have 
been REMmed out and values of 1.0 
substituted in lines 1411-1413. 

The procedure is to make a table of 
the output voltage at the terminals 
versus the voltage shown on the 
screen. You then calculate the adjust- 
ment factor to give the correct reading 
for each range. Once you have the 
values, delete lines 1411-1413, remove 
the REMs from lines 1420-1440 and 
enter your values. sc 
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rt-A-Phone 
..  & Very loud ringer for your telephone 


i i i The Alert-A-Phone Loud Sound- 
Do you work in a very noisy environment and Us aea has notte han One 


you can’t hear the phone when it rings? Or are burglar alarms — a point we want to 
° D ° . lari ight at the start. It is in- 
you hard of hearing? If so, this project is for you. (555 78» ot the start. It is in 


tended for usein noisy environments 


It is the Alert-A-Phone Loud Sounding Alarm. It where normal phones are just about 


impossible to hear. 


connects in parallel with your existing phone The Alert-A-Phone can be turned 

Sas up to a level which is really loud; 

and it is Austel-app roved. deaf: in fact. That is its main 

feature. The others are listed in a 
separate panel in this article. 

As well as a weatherproof horn 

loudspeaker, the Alert-A-Phone com- 


DESIGN By DEREK DIGGLES* 
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ISOLATION 
3000VAC 


ALERT-A-PHONE 


Fig.1: two integrated circuits are used. IC1 is for AC ring signal detection and 
ringer tone generation while IC2 is a 20W bridged audio power ce deh which 


drives the horn loudspeaker. 


prises a small plastic case to house the 
electronics, a 12V DC plugpack and a 
standard phone plug with a 3-metre 
cord. While the phone and the Alert- 
A-Phone will normally be within three 
metres of each other, the horn loud- 
speaker can be up to 20 metres away 
and can be mounted outdoors since it 
is weatherproof. 

Other features of note are anti-tin- 
kle circuitry and it will work with the 
new distinctive ring patterns used by 
Telstra and Optus as well as the nor- 
mal ring cadence. The ring tone is 
adjustable in pitch, so that more than 
one Alert-A-Phone can be used if re- 
quired with different phone lines. 

The Alert-A-Phone is housed in a 
plastic case measuring 128 x 42 x 
65mm and this has a label on both 
sides. On the topside is the volume 
knob which is removable, to stop un- 
wanted fiddling with the control. The 
label on the underside has the suppli- 
er's name, address and phone num- 
bers: Telephone Technical Services, 
PO Box 357, Cleveland, Qld 4163. 

: Phone (07) 3821 1222; fax (07) 3821 
2161; 

Now let us discuss the circuit which 

is shown in Fig.1. 


Circuit description 


. Two integrated circuits are used, 
one for AC ring signal detection and 
ringer tone generation and the other 
an audio power amplifier which drives 
the horn loudspeaker. 

IC1 is an LS1241 electronic two- 
tone ringer made by SGS Thomson 
Microelectronics. It is designed to re- 
place the bell in telephone handsets. 
It is connected directly to the incom- 


ing telephone line and is powered 
from it. 

Fig.2 shows a block diagram of the 
circuitry within the LS1241 chip. The 
chip is powered from the telephone 
line by virtue of the bridge rectifier 
connected between pins 1 & 8 and the 
DC filtering is provided by a 22uF 
capacitor connected to pin 7. The AC 
ring voltage is detected (ie, when the 
phone rings) by the internal threshold 
circuit and this enables the tone 
generator. The tone generator then pro- 
vides a ring tone in the same cadence 
as the incoming AC ring voltage. The 
ring tone is adjustable in pitch by the 
10kQ potentiometer VR1. 


022 I on T 


— 


The output stage connected to pin 5 
normally drives a piezoelectric trans- 
ducer but in this case, as shown in 
Fig.1, it drives a 2.2uF capacitor in 
series with an isolation transformer 
(T1) which couples the tone ringer 
signal to the volume control VR2 and 
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The small transformer in the centre of the board provides 3kV AC isolation 
between the telephone ringer IC and the bridged audio power amplifier. 


the input of the power amplifier IC2. 

IC2 is a TDA7240 20W bridged 
power amplifier normally intended 
for use in car radios. It is a 7-pin 
package with a heatsink tab. Its nor- 
mal operating DC voltage is up to 18V. 
Its power output is quoted at up to 
20W at 10% harmonic distortion. Con- 
trary to what you might expect, it will 
deliver fairly close to this power even 


though the DC plugpack is only rated 
at 1A continuous; ie, 12W. 

The reason it can deliver such high 
power is that the ring signal is inter- 
mittent, giving the supply plenty of 
time to.recover between each ring. 
Another factor in the high power de- 
livery is that harmonic distortion is 
not an important factor — what is 
wanted is lots of loudness! 


Features 


line) 


A-Phone 


Do-it-yourself installation 


v 
v 
v 
v 
v 
v 
v 
v 
v 
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Very loud alarm; up to 120dB at 1 metre 
Volume control on front panel plus internal pitch control 
Can be turned off at the power point (no need to disconnect from phone 


Weatherproof horn speaker can be up to 20 metres away from the Alert- 


Reverse polarity protection for DC supply input 
Power amplifier has overload protection 


Austel approved: Permit A9601B/0017 
Ringer equivalence number REN = 1 


Sincethe TD7240 is abridged power 
amplifier, the horn loudspeaker is di- 
rectly connected to pins 7 & 5; no 
coupling capacitor is necessary. 

Zobel networks consisting of a 2.20 
resistor and 0.22uF capacitor are con- 
nected to both outputs at pins 5 & 7 to 
ensure amplifier stability, especially 
as long output lines are being used. 

Fig.3 shows the waveforms that can 
be expected in the circuit. The top 
trace (channel 1) is the incoming AC 
ring voltage with an amplitude of just 
over 200 volts peak-to-peak. The bot- 
tom trace shows the signal generated 
by the tone ringer measured at the 
output of the transformer T1 and the ` 
amplitude is around 12 volts peak-to- 
peak. 

Note: the waveforms are taken from 
the screen of a Tektronix TDS 360 
digital scope and because of the very 
low timebase speed of 0.5s/div there 
are symptoms of aliasing in both wave- 
forms. 

The bottom waveform is modulated 
in both frequency and amplitude to 
give the typical warbling tone of a 
modern telephone. 


Putting it together 


Since this is an Austel approved 


device, there is only one way you can 
build it. You must purchase the com- 
plete kit and no component substitu- 
tions or modifications are allowable. 
It must also be powered from the sup- 
plied approved 12V DC plugpack. If 
these conditions are not followed, the 
Austel approval will be null and void. 

All the electronic componentry is 
mounted on a PC board measuring 
123 x 58mm. This board mounts up- 
side down in the plastic case and it 
has large corner holes which fit over 
the integral corner plastic pillars in 
the case. This method avoids any 
screw heads protruding from the case 
which would probably not meet Austel 
standards. 

For the same reason, the removable 
volume control knob and shaft is of 
plastic construction. Fig.4 shows the 
component layout on the board. 

The PC board has a screen-printed 
component overlay on the topside and 
the copper pattern side has a green 
solder mask. 

The first step is to install the resis- 
tors and the capacitors, ensuring that 
the four electrolytic capacitors are cor- 
rectly oriented. This done, install the 
diodes, potentiometers and the 4-way 
insulated terminal block. IC1 is sol- 
dered direct to the PC board while IC2 
is soldered in and fitted with a small 
finned heatsink which is also soldered 
at two points on the board. 

Two spade lugs are soldered at one 
end ofthe board at points A & B forthe 
telephone line connection. The last 
component to be installed is the iso- 
lating transformer. This is soldered in 


and secured to the board with a Nylon: 


cable tie. 
The kit will include a 3-metre phone 
cable with a standard phone plug at 


TO 
PHONE 
SOCKET 


Tek SWA 100 S/s 1 Acqs 


18 Dec 1996 
15:48:48 


Fig.3: the waveforms that can be expected in the circuit. The top trace 
(channel 1) is the incoming AC ring voltage with an amplitude of just over 
200 volts peak-to-peak. The bottom trace shows the signal generated by 
the tone ringer measured at the output of the transformer T1 and the 
amplitude is around 12 volts peak-to-peak. Note: the waveforms are taken 
from the screen of a Tektronix TDS 360 digital scope and because of the 
very low timebase speed of 0.5s/div there are symptoms of aliasing in both 


waveforms. 


one end and two spade connectors on 
the other end. These are pushed onto 
the spade lugs on the board, after the 
cable has been passed through the 
adjacent hole. 

At the other end of the board, you 
will need to connect the two wires 
from the horn loudspeaker and the 
two wires from the DC plugpack. Make 
sure that you connect the DC plugpack 
correctly; the positive wire must go to 


the positive terminal on the board, 
marked with a + sign on the copper 
pattern and on the screen-printed over- 
lay. If you do manage to inadvertently 
swap the supply leads though, there 
will be no damage, by virtue of the 
protection diode D1. 


Initial test 


When all the assembly is complete, 
apart from putting the lid on the box, 


TO 12VDC 
PLUGPACK 


TO 
SPEAKER 


Fig.4: the component overlay for the PC board. This board mounts upside down in the plastic case. 
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Electronic 
Projects 
For Cars 


Price: $8.95 (plus $3 for post- 
age). Order by phoning (02) 
979 5644 & quoting your credit 
card number; or fax the details 
to (02) 979 6503; or mail your 
order with cheque or credit card 
details to Silicon Chip Publica- 
tions, PO Box 139, Collaroy, 
NSW 2097. 


Use this handy form 3 


| Enclosed is my cheque/money order for | 
l $ or please debit my ] 
l (J Bankcard [J Visa [J Mastercard | 
I Card No: I 
| [| 
I eel] s 
l mer i 
I ard Expiry Date / l 
r Signature | 
| Name l 
- Address. - 
P/code 
| TRETE | 
b m me e e T T TT7T | 
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The PC board mounts upside down in the case and the large corner holes of the 
PC board fit over the integral pillars of the case. 


initial testing can be performed, be- 
fore any connection to the phone lines. 
Plug in the plugpack and check that 
you have about 14V across ZD1. Wind 
the volume control clockwise and put 
your finger on the junction of the vol- 
ume control VR2 and the 300kQ resis- 
tor. You should immediately hear a 
loud blurt from the speaker. If this 
does not occur, check all the compo- 
nents around IC2. 


Final testing 


For the final test you will need to 
connect the unit to the phone line, in 
parallel with a standard telephone. 
Rotate the volume control almost fully 
anticlockwise (minimum setting) and 


have someone phone in on that line 
(or use a cellular phone to call the 
line). The horn loudspeaker should 
ring in unison with the phone. From 
here, you make an adjustment to the 
pitch control VR1 is desired. 

Finally, the unit can be permanently 
installed. If the horn loudspeaker is’ 
mounted outdoors, it should point 
downwards so that it does not catch 
the rain. The volume control should 
be adjusted for an adequate level. 
There is no point in having it too loud 
as it will only cause annoyance to 
people near and far. sc 


*Derek Diggles is the principal of Tele- 
phone Technical Services. 


The design of the Alert-A-Phone is copyright. Kit pricing is as follows: 


(1). Complete kit, including 15W metal horn loudspeaker, 12V DC plugpack, 
drilled and labelled case, fitted telephone cord and 5m speaker flex and 
telephone double adaptor plug, $131.50 plus $7.00 for air freight anywhere 


within Australia. 


(2). Kit service fee: $30 including return delivery, provided workmanship is 
normal. 


(3). Fully built and tested Alert-A-Phone, $193.50 plus $7.00 for air freight 


anywhere within Australia. 


Payment may be made by cheque, money order, Bankcard, Visa or Master- 
card to Telephone Technical Services, PO Box 357, Cleveland, Qld 4163. 
Phone (07) 3821 1222; fax (07) 3821 2161. 


PIR MOVEMENT DETECTOR 

Commercial quality 10-15M range PIR 
movement detectors. Second hand, 
tested and guaranteed, have relay 
contact outputs, a tamper switch and 
operate from 12V DC. Compatible 


with standard alarm systems. 
Includes circuit: $10 ea or 4 for $32 
PIR SENSORS 


Dual element Heinam LH1958 sensor 
plus fresnel lens: $5 or 5 for $20 


PIR CASE FOR CCD 

Used cases from PIR movement 
detectors, with Fesnel lens and PCB. 
Ideal as a case to conceal a CCD 
camera: $2.50 ea or 4 for $8 


COMPUTER CONTROLLED 
STEPPER MOTOR DRIVER KIT 
PCB and components kit plus 
information booklet and IBM software. 
Includes two stepper motors: $44 
Cable and power supply not included. 


LASER POINTERS 

Two 5mW at 660nm (very bright!) 
laser pointers. One a small flat plastic 
case, the other in a small metal 
cylindrical case fitted with a keychain. 
Greatly reduced prices: $55 ea 


UV MONEY DETECTOR 

Small complete unit with cold cathode 
UV tube, works from two AA batteries 
(not supplied). Inverter can dimly light 
a AW fluoro tube: $5 ea or 5 for $19 


GEIGER COUNTER KIT 

Based on a Russian Geiger tube, has 
traditional ‘click’ to indicate each 
count. Kit includes PCB, all onboard 
components, a Money Detector (see 
above), speaker and YES, the Geiger 
tube is included: $30 


PLASMA EFFECTS SPECIAL 

Ref: EA Jan '94. PCB and all on-board 
components (flyback transformer 
included), and instructions: $28 
Amazing results if used with a 
non-functional but gassed laser tube, 
available for an additional $14 if 
purchased with the plasma kit. 


RARE EARTH MAGNETS 

Very strong!!! Zinc coated. Cylindrical: 
7 x 3mm, $2 (G37) 10 x 3mm: $4 
(G38), toroidal 50mm outer, 35mm 
inner, 5mm thick: $9.50 (G39) 


IR REMOTE CONTROL TESTER 
Kit includes a blemished fibre optic 
coupled IR converter tube and our 
night vision HT power supply kit. The 
tube responds to IR and visible light, 
and can ‘see’ the output of an IR 
remote control: $30 


LED FLASHER KIT 

3V operated 3-pin IC that flashes 1 or 
2 high intensity LEDs. Very bright and 
efficient. IC, two high intensity LEDs 
and small PCB: $1.50 ea, 10 for $12 


SIMPLE MUSIC KIT 

3V, 3-pin IC plays a single tune. Two 
ICs that play different tunes, speaker 
and small PCB: $3 ea, 10 for $25 


MAGNIFIERS - LOUPES 

Small jewellers eyepiece: $3, 30mm 
loupe: $8, 75mm loupe: $12, 
110mm loupe: $15. Set of one each 
of these magnifiers: $30 


VISIBLE LASER DIODE KIT 
Redesigned 5mW 660nm visible laser 
diode kit so the PCB fits into a new 
hand held case (supplied). Complete 
pointer kit (with case) at a REDUCED 
PRICE of $35. A similar kit with a 
5mW 635nm laser diode: $85 (NEW 
LOW PRICING) 


STEPPER MOTOR PACK 
Pack of seven mixed stepper motors. 
Save 50%! All new: $36 


CCD CAMERA WITH BONUS 
Tiny (38x38x27mm) CE: 
CCD camera, O.l lux, 
IR responsive (works 
in total dark with IR 
illumination). i 
Connects to any standard video input 
or via a modulator to aerial input: 
$125. 

Bonus: With each camera you can buy 
the following at reduced prices: 

m Commercial UHF modulator for $15 
(normally $25) 

m |R illuminator with 42 880nm LEDs 
(940nm is relatively useless) $25 
(normally $35) 

=m Regulated 10.4V plugpack for $10 
(normally $25) 


WARNING 


Beware of lower prices for a similar 
camera. You might find you have to 
spend several thousand dollars to 
qualify. As well, our price is the 
same for credit card purchases. 


We believe our price is the lowest in 
the country, but phone us if you find 
otherwise. 


Also, phone us for a special price on 
bulk purchases — we won't be 
undersold! 


CAMERA - TIME LAPSE VCR 
RECORDING SYSTEM 

Includes PIR movement detector and 
control kit, plus learning remote 
control. Combination can trigger any 
domestic IR remote controlled VCR to 
start recording when movement is 
detected, and stop recording a few 
minutes after movement stops: $90 


LOW COST IR ILLUMINATOR KIT 
Allows a CCD camera or a night 
viewer to work in the dark. Adjustable 
power, 10 to 15V operation at 600mA 
(max). Has 42 IR 880nm LEDs (not 
relatively useless 940nm): $35 


ARGON-ION HEADS 

Used Argon-lon heads with 30-100mW 
output in the blue - green spectrum. 
Head only supplied. Needs 3V/15A 
AC (for filament) and approx 
100V/10A DC for the inbuilt driver 
circuitry. Power supply circuit 
provided. Size: 35x16x16cm, weight 
6.0kg. 1 year guarantee on head. 
Needs a 1kW transformer, available 
elsewhere for about $170. Argon 
head only: $400 


AUTOMATIC LASER LIGHT: 


SHOW KIT 

Three motors, mirrors, PCB and 
component kit, has laser diode 
regulator. Can be cased and operated 
from a computer. Produces a huge 
range of patterns: $70 


DIGITAL RECORDING MODULES 
Small voice recording modules as 
used in greeting cards. Powered by 
watch batteries (included). Also 
includes a suitable mini electret 
microphone. 6 second module: $9 


LARGE VALUE USED ELECTROS 
Brands include Sprague,. Mallory, 
Seimens, Mepco, GE. Typical values: 
5.4kuF-30V, 6kpF-50V, 4OKkuF-75V 
9.6kpF-200V, 3.3kyF-200V: $3-$8 ea 


STANDARD PIEZO TWEETERS 
Square, 85x85mm, 4-40kHz, 35V 
RMS: $8. 67x143mm, 3-30kHz, 35V 
RMS, wide dispersion: $9 


IR REPEATER KIT 

Extend the range of existing remote 
controls up to 15m and/or control 
equipment in other rooms: $18 


-. MISC USED LENS ASSEMBLIES 


Unusual lens assemblies from 


industrial equipment: 3 for $22 


VISIBLE LASER DIODE MODULE 
5mW/650nm laser diode module with 
adj. focus, ideal for making a 
complete disco laser with other 
components listed here: $70 


12V - 2.5W SOLAR PANEL KIT 
US amorphous glass solar panels 
305 x 228mm, Voc 18-20V, Isc 
250mA: $22 ea, 4 for $70 

Efficient switching regulator kit, suits 
12-24V batteries & 0.1-16A panels: 
$27. Simple shunt regulator kit: $5 


NEW NICAD BATTERY BARGAIN 
6 PACK (7.2V) of 1.2V/800mAh AA 
NICAD cells, plus a thermal switch: 
$4 per pack (of 6) or 5 packs for $16 

Flat rectangular (48x17x6mm) 1.2V 
400mAh NICADs with thermal switch: 
$4 per pack or 5 packs for $16 


MASTHEAD AMPLIFIER 

MAR-6 IC-based high performance 
low-noise masthead amplifier covers 
VHF-FM-UHF. Includes two PCBs, all 
on-board components and a balun 
former: $15 for basic kit. Suitable 
plugpack: $6 Waterproof box for 
masthead amplifier: $2.50, plastic 
box for combiner: $2.50 


12V BATTERIES AND 
INTELLIGENT GEL CHARGERS 
Intelligent 'plugpack', 240V-12V gel 
battery chargers, 13.8V/650mA, 
proper ‘switching’ design, with LED 
status indicator: $8.80 

New fresh stock of 12V/6.5AH SLR 
batteries (Hitachi): $33 ea 


MIDI KEYBOARD 

Quality MIDI keyboard with 49 keys, 
2-digit LED display, MIDI out jack. 
Size: 655 x 115 x 35mm. Computer 
software included: $80 9V DC 
plugpack: $10 


GAS SENSORS 
General purpose combustible gas and 
alcohol sensor, with data: $18 


STEREO FM TRANSMITTER KIT 
FM STEREO transmitter, tuning range: 
88 - 108MHz, supply 6-12V, current 
8mA (@ 9V), PCB size 25 x 65mm. Kit 
includes PCB and all -on-board 
components, 9V battery connector, 
and 2 electret microphones: $25 
Plastic case to suit: $4 


POWER MOSFETS 

IRFZ44 N-channel MOSFETs at a 
realistic price. 60V (max), 0.028 ohm 
on-resistance, 50A (max). TO220AB 
package: $4 ea, 10 for $30 


MINIATURE FM TRANSMITTER 

Very small ready-made FM transmitter 
in a small black metal case. Powered 
by a 1.5V watch battery (included), 
has an in-built electret microphone. 
Tuning range: 88 to  108MHz 
(adjustable). Range approx 50m: $32 


WOOFER STOPPER 
Ref SC Feb '96. Kit includes PCB, all 
on-board components, transformer, 


electret microphone, one piezo 
speaker: $39 Approved 12V DC 1A 
plugpack: $14 NOTE: Works with 
most wildlife, including kangaroos. 


Up to 3 additional piezo speakers with 
each kit: $6 ea. Previous purchasers 
can take advantage of this offer. 


SOLID STATE PELTIER DEVICES 
12V 4.4A, can be used to make a 
thermoelectric cooler - heater. Basic 
info included: $25 12V DC fan: $8 


COMPUTER POWER SUPPLY 
Standard large supply as used in large 
computer towers. 5V/22A, 
+12V/8.5A, -5V/0.5A, -12V/0.5A. 
Used but in excellent condition. 
Guaranteed: $30 


WIRELESS IR EXTENDER 
Converts the output of any IR remote 
control unit to a UHF transmission. Tx 
is self-contained (includes battery), 
attaches with Velcro strap under IR 
transmitter. Rx has 2 IR LEDs, and is 
placed near appliance being 
controlled. Kit includes two PCBs, all 
components, 2 plastic boxes, Velcro 
strap: $35. (9V battery for transmitter 
not supplied.) Suitable plugpack: $10. 
Components for 24V: $1.50 


COMPUTER CASE AND SUPPLY 
New, low profile metal computer case 
with a quality Australian made switch 
mode power supply: 240V AC to 
12V/2A DC and 5V/5A DC. Includes 
IEC (I/P and O/P) connectors, fuse 
and switch. Off white, 5O(h) x 360(w) 
x 380 (d) mm. Great for projects, CB 
power supply etc: $20 


CENTRAL LOCKING KIT 

A complete central locking kit for any 
vehicle. Good quality, with Mabuchi 
motor actuators. Can be controlled 
from existing UHF remote controls. Kit 
includes 4 actuators, control box, 
wiring harness, screws-nuts, other 
mechanical parts: $60. Actuators are 
available separately: $9 ea 


CODE HOPPING UHF CENTRAL 
LOCKING KIT with UHF REMOTE 
Uses code hopping encoder and 
decoder ICs for ultimate security. 
Similar to the above system, but has 
built-in UHF receiver. Includes two 
matching 2-button UHF transmitters. 
One button locks, the other unlocks. 
Receiver has 3 relays: two for central 
locking and one that's activated in the 
lock position — for immobiliser etc. 
Kit also includes 4 actuators, control 
box, wiring harness etc: $109 


UV MONEY DETECTOR 

Small complete unit with cold cathode 
UV tube, works from two AA batteries 
(not supplied). Inverter can dimly light 
a 4W fluoro tube: $5 ea or 5 for $19 


GEIGER COUNTER KIT 

Based on a Russian Geiger tube, has 
traditional 'clicK' to indicate each 
count. Kit includes PCB, all onboard 
components, a Money Detector (see 
above), speaker and Geiger tube: $30 


SERVICEMAN'S LOG 


Don't monkey with a VCR 


VCRs can fail for all sorts of reasons but I 
recently had one that really takes the cake. 
Fortunately, not all jobs are like that one, 
with most being quite routine. 


Just when I'd thought I'd seen every- 
thing in the servicing game, along 
comes something to really set me back 
on my heels. Spilt drinks or other 
liquids are common reasons for TV 
and VCR failures but monkey urine? — 
you've got to be kidding! 

Of course, out of the thousands of 
servicemen in Australia, it had to be 
yours truly that got saddled with the 
job. 

The story started out innocently 
enough. Some months ago, the local 
vet brought in a mid-drive Sharp VCR 
with the complaint that it stopped 
working after about two seconds on 
“play”. The set was a 1992 VCA34X 
which looked to be in good condition 
— at least from the outside. Unfortu- 
nately, it didn't smell quite so good 
and had a quite distinct “pong” of 
stale urine about it. However, seeing 
that it had come from the animal sur- 
gery, I assumed that this “pong’ had 
been picked up from something in the 
air. 

The fault description turned out to 
be quite accurate and when I removed 
the top cover, I could see that fast 
forward and rewind were OK. The 
play mode was a different matter, how- 
ever — the arms loaded the tape prop- 
erly, the drum motor started and the 


capstan motor started but it only dida . 


revolution or two before stopping and 
unloading the tape. It all looked OK, 
so why didn’t it work? 
Unfortunately, I don’t have the serv- 
ice manual for this model but the deck 
was a very common type; only the 
electronics were different. So the first 
question was “is this a mechanical or 
an electronic problem?" I decided to 
inspect the whole machine carefully 
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and turned it upside-down to remove 
the lower cover plate. Immediately, it 
was obvious from the severe corro- 
sion wherethe smell was coming from. 
It was also obvious that this was where 
the problem lay. 

Fairly obviously, the machine had 
been sitting in.a pool of urine, per- 
haps up to 12mm deep. And although 
this had long been cleaned off by some- 
one else, the corrosion was abundant 


MURPH 
OVERTIME oso 


WORKING 


to see up to the high level mark. I was 
about to phone the vet and tell him 
that all was lost and that he should get 
anew VCR but then I had a little think 
to myself. 


To fix or not to fix 


Perhaps this wasn't a hopeless case 
after all. First, all the major motors 
were actually turning and secondly, 
someone else had already done a pretty 
good job of cleaning up the mess in- 
side. Added to that, all the bottom 
printed circuit boards looked OK and 
so I concluded that the job was worth 
investigating further to see if the ma- 
chine could be salvaged. 

At this stage, my main suspect was : 
the drum motor as it seemed hesitant 
to start and its speed appeared to be 
intermittent when it was strobed un- 
der a neon mains light. I also discov- 
ered that, occasionally, when the video 
was switched from EE mode (ie, Tuner) 
to the Play mode, a picture could al- 
most be seen although not always in 
sync. 

My next step was to fire up the CRO 
and check the output of the PG (pulse 
generator) head. This revealed a pulse 
generator signal but it was fluctuat- 
ing. Also there was 12V on pin 3 of the 
plug to the drum motor. 

From this evidence, it seemed likely 
that the drum stator board or its com- 
ponents had corroded and so I de- 
cided to remove it to see if anything 
could be done. The connection to this 
motor is viaa special 6-lead flat printed 
circuit ribbon cable harness whose 
end is just pushed into a receptacle. 
When I removed this, I found it to be 
badly corroded. I cut about 12mm off, 
scraped away the white varnish cov- 
ering the tinned strands, cleaned the 
socket and reinserted the harness. 

When I powered up and pressed 
“Play”, the motor spun up quickly 
and continued to play correctly. Ithen 
checked the other sockets in this area 
but they were all OK. In hindsight, I 
should have suspected a cable con- 


THE LOCAL VET BROUGHT IN A ND-DRIVE 
SHARP VCR~ APPARENTLY Nout D You BELIEVE?! 
A MONKEY HAD AN ACCIDENT IN THAT CORNER Joe 


nection but everything looked fine 
until the cable was actually removed. 
I returned the video to the vet with 
a warning that despite cleaning it, he 
would probably have further problems 
in the long term as it is very hard to 
prevent a chemical reaction of this 
type from continuing. He apologised 
for the state of the VCR — apparently a 
monkey (would you believe it) had 
had an “accident” in that corner of the 
room and even though he had got a 
friend to check the VCR out, he must 
have missed that particular socket. 
Just how long the machine will last 
is anybody’s guess and I didn’t press 
the vet for any further details on the 
monkey or what it was doing there. 
Let’s just say that it doesn’t pay to 


have a monkey monkeying around 
near a VCR. 


Another Sharp VCR 


I thought no more about this repair 
until a few months later when another 
similar Sharp VCR came in. This time 
it was a slightly older model, a VC- 
A105X, and the complaint was that it 
wouldn't play. The unit looked in good 
condition throughout and this time 
there were no unpleasant odours! 

As with the previous unit, this too 
would load up, the drum motor would 
spin and the capstan motor would 
spin a few revolutions before it would 
unload and stop. This time, I did have 
the service manual and it also had a 
troubleshooting guide for the exact 


symptoms being experienced. 

The first step is to check the head 
switching pulse applied to pin 3 of 
IC801 (IXO491) and the PG (pulse gen- 
erator) signal applied to pin 4 of servo 
control IC701 (IX04313GE). Well, the 
PG pulse was there but there was 
definitely no head switching pulse 
(HSWP) . In fact, all the voltages and 
inputs seemed correct going into IC701 
but nothing was coming out of pin 28 
and there appeared to be no short 
circuit on that line. 

In view of these symptoms, I felt 
that the problem had to be electronic 
and, at this stage, considered IC701 
and/or the system control microproc- 
essor IC801 as the main suspects. Be- 
fore replacing these devices however, 
I first checked out all the B+ lines and 
the various clock signals but could 
find nothing wrong. The HSWP also 
went to the Y/C module and onto the 
head preamp board. I tried discon- 
necting these boards in turn but there 
was still no sign of a pulse. 

With reluctance, I ordered IC701 


first as I knew these ICs would be 


expensive. It arrived a few days later 
and I wasted no time in fitting it. 
Unfortunately, it made no difference, 
so that was expensive mistake number 
one. 

I was now faced with the prospect 
of having to replace the main micro- 
processor (IC801), which was even 
more expensive. Before ordering it 
however, I tried replacing the mode 
select switch in case it wasn’t engag- 
ing quite correctly — to no avail. Fi- 
nally, I went ahead and ordered IC801. 
It too arrived after a couple of days 
and I went about the laborious task of 
removing the old 64-pin IC and sol- 
dering in the new one. 

And that was expensive mistake 
number two because it also made ab- 
solutely no difference — there was still 
no head switching pulse. Murphy was 
really working overtime on this job! 


A new approach 


I was discussing my expensive folly 
with several colleagues when one said 
that he had recently obtained the same 
model as a trade-in. What's more, he 
offered to lend it to me so that I could 
pinpointthe location ofthe faulty parts 
without spending any more mega- 
bucks on useless guesses. He was also 
of the strong opinion that it was an 
intermittent capstan motor that was 
causing the problem as this occasion- 


FEBRUARY 1997 31 


ally occurs on this series of decks and 
gives many similar symptoms. 

Well, this was indeed a stroke of 
luck and I started by swapping over 
the capstan motor but that too made 
no difference. By now, I felt that my 
original diagnosis — that the fault was 
electronic — must be correct. As a re- 
sult, I began swapping all the elec- 
tronic circuitry between the two ma- 
chines, board by board, but again this 
made no difference. 

After changing the last board, I was 
forced to conclude that I was looking 
at a mechanical/motor problem. In 
fact, it had to be the drum motor, even 
though all the pulses and voltages from 
it were correct and it looked as though 
it was reaching the correct speed when 
viewed under the strobe light. I 
couldn't be certain of this, however, 
as it was unloading as soon as it ap- 
parently reached the correct speed. 
In fact, the machine did not even have 
time to switch from EE mode to Play 
mode, so no picture was available. 

Anyway, I proceeded to replace the 
drum motor and try again. Unbeliev- 
ably, it worked this time butIcouldn't 
understand why. Out of curiosity, I 
measured the output from the new 
motor and it matched the old one ex- 
actly. How could this be? To solve this 
mystery, I replaced the old motor and 
in the process noticed that the ribbon 
connector cable had come away from 


its hardened plastic support and that 
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Serviceman's Log — continued 


the tracks were somewhat loose and 
frayed. I didn't pay much attention to 
this until Iretried the old motor which, 
to my amazement, was now working. 

So what was the answer? As it is 
not possible to prove, I can only specu- 
late that the ribbon connector cable 
was either shorting or not making a 
proper connection with the socket. I 
guess I should have remembered the 
symptoms of the earlier repair and 
examined this connection more care- 
fully first. 


Bread & butter 


The next morning, I faced up to two 
TV sets that were awaiting my atten- 
tion. The first was a 34cm Toshiba 
144R8A made by Samsung (a P54S) 
and it was quite dead. Often, a set-of 
this size is not really worthwhile re- 
pairing as they are so cheap to buy. It 
all depends on how difficult the fault 
is to fix and sometimes it can be quite 
difficultto decide whether to go ahead 
or not. 

On the plus side, the faults in this 
chassis are fairly well known which 
does reduce the amount of time spent 
in diagnosis. 


In the 34cm model, most ofthe prob- 
lems are in the power supply, due to 
the electrolytic capacitors drying out. 
This causes the chopper power tran- 
sistor Q801 (28C3552/BU508A) in the 
switchmode power supply to blow, 
which also takes out the fuse and/or 
R801 (5.6W 7W). 

In this case, the transistor had taken 
out the resistor and so I replaced these 
parts and four electros (C808, C813, 
C812 & C811) all at once. When I 
switched it on again, the set was obvi- 
ously struggling to fire up and was 
making funny noises in the power 
supply. I immediately switched it off 
again to prevent another failure ofthe . 
chopper transistor and then started to 
check for shorts on the B+ rails. 

The line transistor Q404 and ca- 
pacitor C413, a common culprit, were 
both OK. In fact there were no shorts 
and no, or extremely small, output 
from the chopper transformer. 

Checking the voltage across C807 
confirmed there was 340V out of the 
bridge rectifier and I checked and 
cleared resistors R806 and R807. The 
oscilloscope confirmed that the cir- 
cuit was oscillating though the wave- 
forms were incorrect and Q801 was 
getting hot. I changed IC801 which is 
the main IC in the power supply but 
that made no difference. 
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THE OWNER WAS A VERY HEAVY SMOKER 


And that really only left the trans- 
former (T801). Removing it, I tested it 
with a shorted turns oscillator/tester 
which indicated that pins 1 and 3 
were shorted. This test is not always 
conclusive as I don't know what fre- 
quency the circuit is designed to reso- 
nate at. However, I decided to take a 
punt — a new chopper transformer 
was ordered and it subsequently 
proved that my diagnosis was correct. 
The repair cost really made it quite a 
marginal exercise, however. 


Sony KV2064 


The second set was a Sony KV2064 
and the customer thought that it had 
to be the on/off switch because it was 
intermittently dead. Of course, power 
switches can sometimes be faulty but 
itnever ceases to amaze me that many 
people think that a TV set consists ofa 
tube, a valve, a switch and a fuse. 
That's it — it has to be one these items 
which is faulty if the set doesn't go! 

As it turned out, the owner of the 
set was a very heavy smoker and there 
was a film of nicotine over every sur- 
face and component inside the set. 
The switchmode power supply had 
240V AC coming into it, which cleared 
the on/off switch, and there were no 
fuses blown. This of course left only 
the tube and the valve! 

A close examination of the power 
supply circuitry revealed that the 
startup resistors were the likely cul- 
prits. There was over 300V on the 
collector the chopper transistor (Q602) 
and the four high-value 0.5W resis- 
tors were all discoloured, although 
only one (R602, 330kW) was open 
circuit. I changed them all for high 
voltage types, reworked the solder just 
in case and switched on. It was all an 
anticlimax — everything worked per- 
fectly and the set now started every 
time it was switched on. 

All I have to do now is explain to 
the customer that it wasn't the on/off 
switch. 


The reluctant NEC 


Later that morning, a lady dropped 
in her NEC video with the symptoms 
that it wouldn't fast forward or re- 
wind and turned itself off. 

When I eventually got the chance to 
look at it, I found that there was virtu- 
ally little or no take up torque, which 
suggested a reel idler problem. Being 
an N9083A, this machine was a later 
(1991) version of the N9000 series, 


with the reel drive being a sub-assem- 
bly which is fairly easy to remove 
from underneath. 

The main problem is due to two 
tyres within this assembly which are 
supplied in the VBK83 tyre and belt 
kit. However, one of the tyres is an 
integral part of an idler assembly and 
the replacement will not stay on satis- 
factorily without gluing. 

You can either purchase the entire 
sub-chassis assembly for around 
$55.00 trade (part no. 016192683 — 
this not shown in the service manual) 
or forego replacing that one tyre. It's a 
real nuisance that it is not available as 
a complete pulley idler on its own. It 
is also worth noting that earlier mod- 
els also require a modification to the 
white CR slider — this part is now 
black (part no. 016457582) and costs 
around $2.00. 

One can only hope that the cus- 
tomer clearly understood that the cut- 
down repair would not last as long as 
the original. Still, I spelt it out as 
clearly as I could. 

This afternoon saw a dead IBM 
monitor arrive. It was PS/1, manufac- 
tured in June 1993, series 028-004. I 
have seen quite a few of these units 
with blown mains fuses (F601 2.5 AT), 
usually without any apparent cause. 
In one case, however, it turned out to 
be the chopper IC itself that intermit- 
tently blew the mains fuse. 

This particular unit also had a dud 
mains fuse. I replaced it, checked the 
rest of the supply for any obvious 
faults and then, just to be on the safe 
side, switched the set on with a 200W 
globe in series with it. Initially, the 
globe went bright, then dimmed and 
came on again at half about luminance. 

The first current surge was obvi- 
ously due to the degaussing circuit 
kicking in and there was obviously 
still quite a lot of current being drawn 
at the end of the degaussing cycle — at 
least 0.75A. However, the compliance 
plate said the full current drawn was 
1.4A, so I tried it without the globe 
and the fuse held and the screen gave 
a good picture. 

For the rest of the day, I cyclically 
switched the monitor off and on for 
periods of 15 minutes, without fur- 
ther problems. In the end, I could 
only advise the customer that the cause 
was probably either due to a mains 


. surge or fatigue in the old fuse. 


All we can do now is keep our fin- 
gers crossed. sc 


YOU CAN 
AFFORD 


AN INTERNATIONAL 


SATELLITE TV 
SYSTEM 


SATELLITE ENTHUSIASTS 


STARTER KIT 


YOUR OWN INTERNATIONAL 


SYSTEM FROM ONLY: 


FREE RECEPTION FROM 
Asiasat ll, Gorizont, Palapa, 
Panamsat, Intelsat 


HERE'S WHAT YOU GET: 


e 400 channel dual input receiver 


preprogrammed for all viewable satellites. 


e 1.8m solid ground mount dish 
e 20°K LNBF 

e 25m coaxial cable 

e easy set up instructions 

e regular customer newsletters. 


BEWARE OF IMITATORS 


Direct Importer: AV-COMM PTY. LTD. 
PO BOX 225, Balgowlah NSW 2093 
Tel: (02) 9949 7417 / 9948 2667 
Fax: (02) 9949 7095 


VISIT OUR INTERNET SITE http://www.avcomm.com.au 


YES GARRY, please send me more 
information on international band 
satellite systems. 
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Monster Savings! 


Mini Multimeter At 19 Ranges Plus dB Temperature Adaptor 


A Great Low Price! 
16 ranges with 2K/volt 
sensitivity. Includes battery 
checker. 
Cat Q-1004 


Ultrasonic 
Tape Measure 


A compact and reliable multimeter 
with continuity testing and a wide 20A 
range. Features high sensitivity 
(20,000 ohms per 
volt), mirrored scale 
for accurate readings 
and recessed 
terminals for 
added safety. 
* Diode and fuse 
protection 


925 f 


Use in conjunction with your multimeter for fast, 
precise measurements! It plugs into most digital 
multimeters with a standard input jack spacing of 
19mm and a low voltage DC 
measurement range (ie, 2 volt 
or 4 volt range). Can measure 
temperatures in both °F or °C 


‘K’ thermocouple supplied: 
-40'C to 260°C 


Unit temperature range: 
-50° to 1370°C 
Cat Q-1431 


4990 Y 


Multimeter 
not included 


Regulated Power SUD 


3-6-9-12V DC @ 0.9 AMP 


High-output, heavy-duty supply with four voltage 
selections to a maximum of 0.9A. Ideal for home 
alarms, intercoms or as an economical supply for 
the workshop. Has 


Ideal for homebuyers, 
tradespeople, 
architects, etc. 
Measures from 55cm 
to 12.5m with the 
press of a button and 


gives metric/imperial 
readouts on a 

5-digit LCD display. 
Performs calculations 
and more. 
Cat Q-1407 


terminal 


Driver & 28-Piece Bit Set 

Consists of a strong driver handle with 
magnetised tip, 28 various bits, and a handy 
storage case. Bits include flatblade (3, 4, 5mm), 
Phillips head (1, 2, 3), Hex (2, 2.5, 3, 4, 5, 5.5, 6), 
Square (S0, S1, S2, S3), Security torx (T7, T8, 
T9, T10, T15, T20, T25, T30, T40), as well as a 
1/4" adaptor and hex nut socket. 


$1990 Ae 


simple screw 


connections. 
Cat M-9630 


$1980 


Varitemp Soldering Iron 
Affordable 
All-Purpose Iron 

Its 240-volt operation, variable 
temperature control, and 
25-watt capacity makes it a 
perfect all-purpose iron. 

Cat T-1350 


Chem-Wick Quality 
De-Soldering Braid 
Blue 1.5m x 2.5mm Cat N-1681 
Green 1.5mx1.9mm_ Cat N-1680 


$295ea Gave 


Solder 1 o e 
500g.Roll 60/40. 
Cat N-1650 


$1250 35% 


Normally $19.95 


Challenge Yourself With These Great Kits! 


Analogue Multimeter* Q9 
Build this very useful piece of test equipment 
and at the same time learn all about 
analogue multimeters. 
DC voltage, AC voltage, 
DC current, Resistance 
& Decibels. Kit is 
supplied complete with 
all components, 
hardware, PCB, 
comprehensive 
instructions, deluxe 
multimeter case and 
test leads. 
Cat K-1050 


$2950 F, * Kit available 
i mid February ‘97. 


Smoke Alarm Panel 9008 
* Mains power operation with a 12V battery back-up. 
e All alarms are activated when one smoke 

sensor is triggered. 
* Flashing LED power indicator in each 

smoke detector. 
e Alarm silencing for two smoke detectors. 
* Indication of triggered smoke detector. 


Panel is supplied complete with components, 
hardware, PCB, case, pre-punched & screened front 
panel, back-up battery and five smoke alarm PCB's 
plus components. 

Extra smoke alarm PCB's available Cat K-8001 $5.50. 
Cat K-8000 


$159 


Mini Oscillator ? ^ 
High performance audio Playmaster Pro Series 4 Preamp oom 


oscillator kit design that Er Upgrade your existing Hi-Fi, or it's great when used with our K-5570 Pro Series 
is small enough to fitin Aiai 3 amplifier. This new design offers a larger number of features including infrared 
your pocket. Produces | remote volume control, an even simpler construction method, and 
low distortion sine or as before, first class performance. Features included are tone 
square waves at any controls, separate headphone amplifiers and extensive input 


Smoke Detector not included. 


frequency from 41Hz to [Reo — switching. Allows the user to bypass any or all active stages 
18Khz. Requires a | © | that are in series with the audio 

9 volt battery. NIME EL path, through the use of a front 

Cat K-7339 $3 4 DEKOR ERE DONIS panel ‘mode’ switch. 


mp 3229 


Zener Diode Tester ? E Dec '96/Jan '97 


Read the breakdown voltage of Zener 
diodes directly from your DMM with this 
simple adaptor. Unit measures values as 
low as 2.2V up to 100V. Ideal for 
400mW & 1W power devices. Project is 
supplied with PCB and 


mplifie 


This is what you get with this 
Dick Smith Electronics Kit 


IM cold RCA connectors M Phono preamp section 


components only. 
Cat K3054 Remote control transmitter M Pre-punched chassis 
à complete with case 
Y M Punched & screened front panel 
Receiver unit with motorised 
potentiometer M Components & hardware 
M Specified transformer M MKT caps & metal film resistors 
(S0VCT 5VA) | 


EG HIP March '96 


Availability: Our kits consist of many different parts from numerous suppliers. Whilst we have consulted closely with them and are satisfied as to their ability to supply, sometimes 
problems can arise in obtaining all of the parts. This means there is a slight chance that availability may be delayed. Rainchecks are available, however if you'd like to check 
beforehand, please don't hesitate to contact your local store. 


Philips OM1681C Car ISD 1416P 16 Second 


Alarm IC d Recorder IC Matrix Scan 
Cat Z-6190 Cat Z-8000 Circuit Diagram Included M^ Ms 
Cat P-7810 


Was $29.95 


$1250 ITTTTT! $1225 du 


Was $19.95 * 


Clear Cable Connectors [ uil eem 
The quick & easy way to join or terminate 


4 cable. Suitable for 240V. Rated 380V (9 25A. 


Cat H-6715 $375 Pkt 10 


Rubber Magnet Push Mount Pack25 , CatH-1971 $5.95 
150 x 80mm. Cut to the size you desire Identity Tag (tie length:102mm) Pack 25 = CatH-1973 $2.95 


and mount anything you like onto the Identity Tag (tie length:194mm) Pack 25 CatH-1975 $4.95 
fridge etc. Comes with adhesive backing. | 


Cat H-6030 $195 


Small 96mm Pack 100 (10 colours x 10 pcs) Cat H-1959 $9.95 
Large 190mm Pack 100 (10 colours x 10 pcs) Cat H-1961 $14.95 


10mm High Intensity 


/ LED 3000mCd 
Clear lens emitted 


light colour: Red $220 


Cat Z-4066 


Box With 


Battery Compartment 
Small 139x55x23mm CatH-2950 $8.95 
Large 183x 73x 28mm CatH-2951 $13.75 


5.0mm Anti-Vibe Eye Terminal Cat H-5040 Pkt 25 High quality Australian 
3.4mm Eye Terminal Cat H-5041 Pkt 25 made connectors 
4.2mm Eye Terminal Cat H-5042 Pkt 25 

5.0mm Eye Terminal Cat H-5043 Pkt 25 

Male Bullet Cover Cat H-5045 Pkt 20 

Female Bullet Cover Cat H-5046 Pkt 20 

Male Bullet Terminal Cat H-5047 Pkt 25 

Female Bullet Terminal Cat H-5048 Pkt 25 


6.3mm Quick Connect/Tab Cat H-5049 Pkt 20 
6.3mm Quick Connect/Dbl Cat H-5051 Pkt 20 
2.8mm Male Lug Cat H-5052 Pkt 25 
2.8mm Female Lug Cat H-5053 Pkt 25 


6.3mm Male Lug Cat H-5054 Pkt 25 
6:3mm Female Lug Cat H-5055 Pkt 25 


um Basic Principles Of The ARRL 
Er Semiconductors Amateur Radio 
e 
B asic Explores the world of semiconductors and Handbook, 
e e their fundamental concepts. 1996 
Principles i epee Sih ise, alia spa. Includes software disk of 
of * Suits the Hobbyist, Enthusiast, Student, pregame; 
Semiconductors Technician and Professional Cat B-2230 
Electrician Was $21.95 Still Only 


* 158 Pages 


Cat B-1415 New Price $1850 


MAJOR DICK SMITH ELECTRONICS AUTHORISED STOCKISTS: 

NSW: *Batemans Bay 725 030 *Bathurst 323 933 *Bowral 611 861 *Broken Hill 884 098 *Cootamundra 422 561 *Deniliquin 813 672 *Dubbo 828 711 
eGoulburn 221 288 *Griffith 624 534 *Leeton 532 800 *Moree 522 091 *Mudgee 723 895 *Murwillumbah 723 684 *Richmond 784 101 *Tuncurry 
545 006 *Windsor 776 722 *Young 821 279 VIC: *Ararat 522 345 *Bairnsdale 525 677 *Benalla 622 710 *Colac 312 847 *Echuca 822 956 *Hamilton 
72 2865 *Horsham 824 680 *Morwell 339 458 *Rosebud 822 225 eShepparton 219 497 *eSwan Hill 329 303 *Warragul 234 255 *Warrnambool 
556 15111 *Wonthaggi 721 411 QLD: *Ayr 831 566 *Boonah (0754) 632 606 *Bundaberg 521 785 *Caloundra (0754) 918 533 *Gympie (07) 5483 6677 
e|nnisfail 612 014 eKingaroy 625 777 *Mackay 511 723 *Maryborough 214 559 *Mossman 982 200 *Mt. Isa 433 475 *Pialba 283 749 TAS: Burnie 
319 222 *Devonport 248 322 SA: *Whyalla 454 764 WA: *Albany 412 077 *Bunbury 216 222 *Busselton 542 991 *Geraldton 211 278 *Mandurah 
5814940 Stores Across Australia & New Zealand 


Helpful & Useful 


Aust GPS Location Guide 


The ultimate companion to your handheld 
GPS. Handy guide to 16,500 
global position system 
locations. Specifically compiled | ays 
for Australia. Suited to anyone 
using a GPS who is trying to 
find their way around the 
Australian continent - no GPS 
owner should be without one 


160 pages. 

Cat B-9650 $ 1450 
Great For 
Electronics Work 
Temperature Controlled Soldering 
Station Includes lightweight iron 
with long-life replaceable tip and 


non-burn silicon cable plus controller 
with temperature meter, holder and 


ow 20 $139 


Cat T-2000 
Complete Wireless Strobe Alarm 


Secure your home or unit with this simple to operate home 
security system. Easy 10 minute E 
installation and it's fully 
expandable. Motion sensor, 
vibration sensor and magnetic 
sensor all with RF relay to 
separate strobe alarm. 2 key ring 
remote controls and a loud 
120db siren. 

Cat L-5058 


Dick Smith's 


i ine i on sale at 
magazine is now 
dés of Pet New Zealand stores: 


AUSTRALIA Phone: 1300 366 644 (Local Call Charge) 


NEW ZEALAND Phone: (09) 488 2198 or (09) 488 2135 
Dick Smith Electronics, Mail Orders Division, Private Bag 102-903 


Ideal for carrying 
sensitive test 
equipment, cameras, 
notebook computers, 
etc, as well as 
standard electronics 
tools. 

Cat T-4856 


$6950 


Aluminium Frame Lockable Tool Case 
Keeps Precious Equipment 
- - Safe! 


GPS 2000 
Satellite Navigator 


Advanced 
Technology That's 
Easy To Use! 


Using GPS Satellite signals you can 
find your favourite fishing spot, camp 
site, walking trail or hideaway. The 
hand-held GPS 2000 displays current 
longitude/latitude or UTM (map) 
co-ordinates, speed and direction, plus 


! | MAGELLAN | | 
course correction and "distance to" data Emmi TAN 

on a highly visible LCD screen. n 
Operates for up to 17hrs on 4 x “AA” 


LIGHT. 


batteries. 
Cat D-3900 


$450 


r=) MAGELLAN 


SYSTEMS 


PHONE, FAX & MAILORDER SERVICE 


For further information, orders or the location 
of your nearest store call: 


Or Fax: (02) 9805 1986 or write to: 
Dick Smith Electronics, Mail Orders, Reply Paid 160 
PO Box 321 NORTH RYDE NSW 2113 


Or Fax: (0800) 800 290 or write to: 


North Shore Mail Centre, Auckland 
All major Credit Cards accepted. O/Nite Courier Available. 


NSW - Albury 21 8399 - Bankstown Square 9707 4888 + Bankstown PowerHouse 9793 9677 + Blacktown 9671 7722 + Bondi 9387 1444 - Brookvale 
9905 0441 + Burwood 9744 7299 * Campbelltown 27 2199 * Chatswood 9411 1955 - Chullora 9642 8922 - Gore Hill 9439 5311 « Gosford 25 0235 . Hornsby 
9477 6633 + Hurstville 9580 8622 - Kotara 56 2092 = Liverpool 9600 9888 - Maitland 33 7866 - Miranda 9525 2722 - Newcastle 61 1896 » North Ryde 
9937 3355 + North Sydney 66 Berry St. 9964 9468 - Orange 618 400 + Parramatta 9689 2188 » Railway Square 9211 3777 * Penrith (047) 32 3400 - Sydney City 
York St 9267 9111 & Mid City Centre 9221 0000 * Tamworth 66 1711 « Wollongong 28 3800 ACT + Belconnen (06) 253 1785 + Fyshwick 280 4944 VIC 
* Ballarat 5331 5433 » Bendigo 5443 0388 - Box Hill 9890 0699 - Coburg 9383 4455 - Dandenong 9794 9377 - Brighton 9592 2366 > Frankston 9783 9144 
* Geelong 5223 2711 - Highpoint 9318 6300 - Knox Towerpoint 9800 3455 - Melbourne City Strand Central Arcade 9663 5320 & 246 Bourke St 9639 0396 
* Niddrie 9379 7444 - Northland 9471 4823 - Richmond 9428 1614 + Ringwood 9879 5338 - Springvale 9547 0522 - QLD - Alderley 3356 3733 - Booval 3282 6200 
* Brisbane City 3229 9377 + Buranda 3391 6233 « Cairns 311 515 » Capalaba 3245 2870 - Chermside 3359 6255 - Indooroopilly 3878 4944 - Maroochydore 5479 1800 
+ Mermaid Beach 5578 5600 + Rockhampton 27 9644 + Southport 5532 9033 - Toowoomba 38 4300 - Townsville 72 5722 - Underwood 3341 0844 SA - Adelaide City 
Pulteney St 8232 1200 & Myer Centre 8231 7777 + Elizabeth 8255 6099 - Enfield 8260 6088 - St Marys 8277 8977 - Westlakes 8235 1244 WA * Balcatta 240 1911 
* Cannington 451 8666 - Fremantle 335 9733 - Perth City 481 3261 - Midland 250 1460 + Northbridge 328 6944 TAS - Glenorchy 6273 2176 + Hobart 6231 0800 
e Launceston 6334 4555 NT + Darwin 8981 1977 * STORES IN RED ARE OPEN SUNDAYS. 


STORES ACROSS AUSTRALIA AND NEW ZEALAND 


Doubts On 
Auto-Transformer Safety 

This is a quick note to express some 
strong concerns with the article enti- 
tled *Stop Blowing Incandescent 
Lights" in the January 1997 issue of 
SILICON CHIP. 

First up, I have to admit that I have 
not thought through all the electrical, 
insulation or failure implications of 
running mains through a secondary 
winding but initially I had the con- 
cerns with this that I did some years 
ago with an amplifier project in ETI 
which did a similar thing. 

My concern is that we are running 
240VAC mains through part of the 
transformer that has a much lower 
breakdown voltage than the 240V pri- 
mary winding — figures of 500VAC as 
opposed to 4000VAC come to mind. 
This seems to be an enormous risk 
and if it caused a fire then the insur- 
ance company would be in the right 
(if they knew) to oppose payment in 
view of the fact that a non-approved 
non-standard use was made of an elec- 
trical component (insurance compa- 
nies do this with motor car parts if it 
suits them). 

On a more pragmatic note the heat 
levels at which the transformers oper- 
ate are high and you are indicating 
that they are dependent on "free air 
flow unimpeded by any ceiling insula- 
tion material" etc. This is very tenu- 
ous. Let's think about possible sce- 
narios. In my area the average length 
of ownership of houses is about five 
years. 

So let's suppose the original owner 
puts in this arrangement for his lamps 
and then five years later he sells. The 
new owner decides, in sunny Queens- 
land, that he will insulate the roof. 
Will the previous owner have passed 
on a “House Circuit Manual” or “List 
of Precautions”? Not likely! 

Who will tell the contractor putting 
in the insulation not to cover the 
transformers? Will the new owner even 
know they are there? Not likely? Do 
you know with certainty how your 
house is done (if purchased from an- 
other party)? What if this is installed 
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by someone in a more northern area — 
hotter still? 

All in all, I was not impressed with 
the article although there was some 
excellent data in there about lamp life 
and the effects of UV etc which I am 
raising with our occupational health 
and safety staff. We have many halo- 
gen lamps in reception areas — this 
could be a simmering compensation 
issue for some time in the future! 

R. Grant, 

Chapel Hill, Qld. 

Comment: we can address your con- 
cerns as follows. First, as we under- 
stand it, the bobbin construction of 
the specified transformer means that 
the secondary winding automatically 
has a high breakdown voltage. Sec- 
ond, the metalwork of the transformer 
is completely shrouded by the outer 
plastic housing so that even if the 
transformer winding did break down, 
there would be no hazard. 

We have warned about not sur- 
rounding the transformer with insula- 
tion because it is good practice and it 
is required by wiring standards in any 
case. Household wiring should not be 
covered by insulation and all electri- 
cians and insulation contractors 
should be aware of this. 

In any case, the specified trans- 
former does have an integral thermal 
overload cutout and so if the trans- 
former did overheat, it would cut out. 
If used as described in the article, the 
transformer will be running within its 
ratings and therefore should never be 
an issue in the event of an insurance 
claim. Indeed, we think there is a 
higher chance of fire from halogen 
light fittings themselves; they get ex- 
tremely hot and again, should never 
be covered by ceiling insulation; nor 
should any flush-mount ceiling light 
fitting. 

As a final note, we consulted with 
the manufacturers of the transformer, 
Atco Controls Pty Ltd, to ensure that 
there were no problems with this mode 
of operation. 

Your comment about Occupational 
Health & Safety is interesting. We think 
that the UV output of the mercury 


discharge lamps used in many sport- 
ing complexes is particularly danger- 
ous. It can cause "sunburn" after a 
few hours and could be a compensa- 
tion issue at some time in the future. 
In our opinion, such lamp fittings 
should have a UV filter as a standard 
feature. 


Marconi School of 
Wireless Reunion 

I am writing for your assistance in 
organising a reunion of ex-Marconi : 
School of Wireless students to be held 
in Sydney some time next year. The 
school closed in 1981 and with it into 
retirement went Ces Bardwell who 
joined the school as an instructor in 
1939. Ces became principal/manager, 
I believe in 1949, and held that posi- 
tion until the school closed in 1981. 

Ges will be 80 next year and he will 
be guest of honour at this reunion. My 
task is to find out where all the “ex” 
Marconi students and instructors are 
today and ask them to express an in- 
terest in attending this function. 

Information required from those 
interested in attending this function 
should include the year/years of at- 
tendance and whether full-time or 
part-time. I can be contacted as fol- 
lows: fax (make attention to *David 
Hawksworth") 044 210032 or email 
techfm@peg.apc.org 

David Hawksworth, 

84 Duncan St, 

Vincentia, NSW 2540. 


Further Advice On 
Networking Computers 

Early in 1996 I networked a Pent- 
ium 166 and an old 486 almost identi- 
cally to the method you described in 
the January 1997 edition of SILICON 
CHIP. My experience, at least initially, 
was not quite as straightforward as 
laid out in your article. When I set up 
my network system, I was not aware 
that both systems require the same 
“protocol” to communicate with each 
other. 

Win 3.11 defaults to NetBEUI while 
Win95 defaults to TCP/IP. Initially, 
NetBEUI was not installed in the Con- 


trol Panel/Network/Configuration of 
my Win95 system. After some weeks 
of trial and error (mostly error) I in- 
stalled (added) the NetBEUI protocol 
to my Win95 setup. The network was 
then up and running within 15 min- 
utes. 

The above may be of some help to 
your readers if they have similar prob- 
lems. The article itself was very well 
done and is a very useful and practi- 
cal demonstration of what can be 
achieved with surplus equipment. 

Peter Lynch, 

Bayshore Park, Singapore. 


Windows Dual-Boot Success 

Ihad refused to have anything to do 
with Windows 95, as I dreaded hav- 
ing to learn another new system, until 
I read the “dual boot" article in the 
July 1996 issue of SILICON CHIP. I 
thought that was just what I wanted. It 
would allow me to continue working 
with my current programs under Win- 
dows 3.1 but to have a peek at Win- 
dows 95 every now and then to see 
what it has to offer and to learn how to 
use it. 

So I bought a “95” upgrade and a 
1.2Gb hard drive and installed it ac- 
cording to the article. As time went on 
my peeks at “95” became longer until 
Iam now transferring most of my pro- 
grams over to it. What I would like to 
know now is, how can I make my “95” 
D: drive a self-booting C: drive? Is it 
just a matter of transferring the 
Autoexec.xxx and Config.xxx files 
across? 

For many years now I have been 
trading in my car on a new one about 
every four years. I did this so as to 
reduce the chance of being held up in 
the "sticks" by a major breakdown. 
But I had always been dubious about 
electronic fuel injection and shied 
away from cars fitted with it. As elec- 
tronics is my trade I know how deli- 
cate electronic equipment can be and 
Iwas always concerned about it break- 
ing down in an EFI car while out in 
the bush somewhere. 

Then I read your excellent series on 
Electronic Engine Management and 
learnt that EFI is fairly reliable after 
all and that if it did break down, it 
wouldn't disable the car completely 
and leave you stuck in the wilderness. 


So my last new car was one fitted with 
EFI. It seemed to perform quite well. 
The thing I liked about it was how it 
started the same, hot or cold. 

But my new car did break down! 
With a broken timing belt! At 7000km! 
Luckily, I was able to call for assist- 
ance with my CB radio and catch a 
bus home. Three days later I was on 
the road again and haven't had any 
more problems. The warranty has just 
expired. So it just goes to show, you 
don't know what's going to happen. A 
timing belt can go at any time in any 
vehicle and here I was concerned all 
the time with the EFI. 

Keep up the good work with your 
magazine. 

T. Vieritz, 

Emerald, Qld. 

Comment: unfortunately, there is no 
easy way to make your Windows 95 D: 
drive into a self-booting C: drive. The 
only foolproof way is to reformat the 
drive, reconfigure your hardware setup 
as necessary, and then load every- 
thing back on in the way you want it. 
We suggest you wait until you are sure 
that you can do without Windows 3.1 
and then make a complete change to 
Windows 95. 

Your comments about vehicle elec- 
tronics are interesting. Apparently, by 
far the most common cause of mod- 
ern car breakdowns is a flat battery. 


Power Supply Weakness For 
Smoke Alarm Control Panel 

I have just read the article on the 
Control Panel for Multiple Smoke 
Alarms in the January 1997 issue of 
SILICON CHIP. I feel this is a most dan- 
gerous project, due to the fact that the 
loss of the 9V supply, due to a short 
anywhere in the field, completely 
shuts down the whole system. That is 
the reason that the 240VAC units re- 
quire a 9V battery backup for mains 
loss, so detectors can still work. 

L. Hirning, 

Dee Why, NSW. 
Comment: while we agree that the loss 
of the 9V supply would disable the 
whole system, there is a visible indi- 
cator in every smoke alarm to tell you 
that it is being monitored. If you can't 
see it flashing, you know it is dead. 
The same criticism could be applied 
to every burglar alarm - if the main 


supply is lost, the alarm is dead but 
again, there is visible monitoring. 

Our approach to the Smoke Alarm 
Control Panel is essentially the same 
as in large building installations where 
the individual alarms usually are all 
connected to an RS232 line and have 
their own unique addresses and no 
backup batteries. Again, each detec- 
tor has a visible LED indicator to show 
that it is being monitored. 


Flashing Lights Foil 
Hunting Cats - 

In your response to a letter from 
K.F., of Albion Park Rail, on page 93 of 
your August 1996 edition, headed “Cat 
deterrent not humane”, you invite 
comment. i 

It was an interesting and perceptive 
observation that you made in reply to 
the reader’s suggestion that emitted 
sonics would not deter birds in pref- 
erence to bells attached to cats’ col- 
lars. We are given to believe by the 
avian experts that sonics do not in- 
deed have any deterrent effect on birds. 

Your thoughts that cats should not 
be let out at night are not without 
precedence. In Victoria, there is a cur- 
few placed upon them in cities and 
shires that have elected to enforce, 
what is now state law, and bird and 
reptile population is now on the in- 
crease in those areas. 

Because cats hunt, by preference 
during the hours of sunset to sunrise, 
so we have researched and developed 
a tiny battery driven unit which emits 
high intensity flashing light from a 
position behind the cat's neck. It can 
thus be used by responsible cat own- 
ers as a "Skare" for birds and other 
creatures. 

The cat is unaware of this and the 
"Skare" acts as a far more effective 
deterrent than tinkling bells but has 
added safety benefits for the cat in 
that it is illuminated if crossing roads 
in unlit areas. 

This device will shortly be mar- 
keted through our existing *K-9 Col- 
lar" outlets whose primary purpose is 
the humane and safe containment of 
dogs, by proven methods using sonics 
and avoidance therapy. 

John Foley, 

Canine Invisible Enclosures (Qld) 

Pty Ltd, Tugun, Qld. 
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Build this low cost 


 ANALOG MULTIM 


Are you in the market for a low cost 
analog multimeter? They do have 
their uses in spite of the fact that 
digital multimeters have taken over. 
So why not put this kit meter 
together? You'll learn about 
multimeters in the process of 
assembling it. 


gunuia - | o | By LEO SIMPSON 
Yx-360TR» SUN 


You wouldn't build this little multimeter to save 
money although it is pretty cheap. No, the reason for 
building it would be to gain a little experience in kit 
construction and to learn about analog multimeters. 
We foresee that large numbers of these meters will be 
builtas part of school and TAFE college courses. That is 
what happened with the last analog multimeter we 
described, in the November 1989 issue of SILICON CHIP. 

And even though we're quite sure that virtually 
every reader of this magazine has a digital multimeter, 
there are times when an analog meter is more suitable 
than a digital type. This is especially the case when the 
reading you are taking is fluctuating. When this hap- 
pens it is not easy to make any sense of rapidly chang- 
ing readings on a DMM (digital multimeter) but the 
movement of the pointer on the analog meter will give 
you a clear picture of what is happening. 

Two examples of measurements where the reading 
can fluctuate will demonstrate the point. The first is 
when you are carrying out an alignment procedure on a 
radio — the analog meter allows you to easily tweak the 
coil slugs for a peak reading. 

The second is when you are using the “Ohms” range 
of a multimeter to judge the leakage of a capacitor, 
particularly an electrolytic type. Judging by the speed 
with which the pointer moves up the scale, you can tell 
whether the capacitor is good or bad, especially if you 
have a known good capacitor to make a comparison. 

One other really good point about an analog meter is 
that its battery does not go flat at the most inconvenient 
time — when you want to use it, of course. How often 
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have you dragged out your digital 
meter only to find that it has gone off 
duty because its battery is flat. 

This happens quite often with the 
cheaper DMMs because they are a bit 
hungry on batteries. By contrast, while 
all analog multimeters have a 1.5V 
cell and possibly a 9V battery to run 


the Ohms ranges, it very seldom goes- 


flat and anyhow, you can still make 


voltage and current measurements 


even ifthe battery is completely dead. 


No off switch 


As part of this battery eating con- 
cern, you never have to worry about 
turning an analog meter off. Just leave 


it as you last used it and it will sit. 


there contentedly, not using any bat- 
tery power at all. Unless your DMM 
has an “auto-off” function, you can't 
say that about a digital meter. . 

So while analog meters have been 
superseded by digital multimeters for 
most work, they are still handy to 
have. 


Multimeter features 


The meter in question is quite a 
good size and measures 148 x 99 x 
34mm thick. This means that the scales 
are reasonably large and easy to read — 
an important point with an analog 
meter. This one has no less than eight 
scales on the meter face. 

The meter movement has the stand- 
ard DC sensitivity of 20,000 ohms/ 
volt on DC ranges. What this means is 
that it will draw 50 microamps from 
the circuit being measured, for a full 
scale deflection (FSD) of the pointer. 
When measuring voltages in high im- 
pedance circuits it is most important 
totake this loading effect into account, 
otherwise the readings will be very 
misleading. 

Most of the relevant multimeter 
functions are listed in the accompa- 
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| SPECIFICATIONS 


DC VOLTAGE 
Manges aie See an. 0.1V, 0.5V, 2.5V, 10V, 50V, 250V, 1000V 
SENS ec es 20,000Q/V 
AGGUIQCy. o oos eee ee +4% at FSD 
AC VOLTAGE 
Bandes 2 eras 10V, 50V, 250V, 1000V 
Decibel site cime e Seded -10dB to +22dB on the 10V range (add 
+140B, +28dB for the 50V and 250V ranges; OdB = 1mW into 6009) 
Sensitivity iis noe e 9,0000/V 
BI AGCCUTAGY Es sso GERE +5% at FSD 
OUTPUT TERMINAL 
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Capacitor coupled to the (+) terminal for blocking DC voltage when making AC 
measurements 


Coupling capacitance .................... 0.047uF 

Maximum DC voltage .................... 100V 

DC CURRENT 

Fares Des RN AEG 50uA, 2.5mA, 25mA, 0.25A 

Voltage burden (drop) .................... 100mvV (50LA range), 250mV (other ranges) 
ACCUAN e ovi eod +3% at FSD 

RESISTANCE 

Scalo o o oo ee 0 to infinity, 20 midscale 

Ranges. eee 9 5008050 X1, x10, x100, x1k, x10k 

Maximum current ........................... 150mA, 15mA, 1.5mA, 150A, 604A re- 
spectively 

TRANSISTOR (lcgo) & DIODE (In) LEAKAGE 

Eiangesiz niue ohare ey 150mA, 15mA, 1.5mA, 150uA 

Maximum voltage .......................... 3V 

TRANSISTOR CURRENT GAIN (hfe) (using hFE adapter) 

Bande e 0-1000 (calibrated for silicon transistors) 
Base cunent soe 100uA maximum 

Collector current ............................ 11mA maximum 
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nying specifications panel. The cir- 
cuit is shown in Fig.1 and is fairly 
conventional as analog multimeters 
go. The multi-position range switch 
controls all functions, switching 
multiplier resistors in and out for the 
various ranges. 

Note the diode protection of the 
meter movement, with D3 and D4. 
These prevents the meter movement 
from being mechanically damaged or 
burnt out if it is connected to an ex- 
cessive voltage while switched to a 
low voltage or low current range. How- 
ever, if an overload does occur the 
meter's pointer will still slam hard 
againstthe stops and the relevant range. 
multiplier resistor may be burnt out. 
Oh, and the fuse may blow as well. 


Output terminal 


Some readers may be unfamiliar 
with the function of the OUTPUT ter- 
minal which is connected to the posi- 
tive input connection via C1, a .047uF 
100V capacitor. This has nothing to 
do with an output from the meter but 
is a traditional feature on analog 
multimeters, harking back to the days 
of valve amplifiers. It enables you to 
measure AC voltages at the plates of 
valve stages. The capacitor is there to 
block DC voltage while allowing the 
AC voltage to be measured. 

While the traditional feature is fine, 
it could be a trap for young players on 
this meter, if they do attempt to meas- 
ure AC signal voltages in a valve am- 
plifier. Fora start, the voltage rating of 


The assembly work mainly consists of soldering 
the components onto the PC board and putting 
the selector switch together. The only components 
to be assembled on the copper side of the board 
(see above) are the zero adjust trimpot (R25), the 
buzzer and the banana jack socket sleeves. 


the capacitor is much too low for such 
measurements. We would prefer to 
see the capacitor rated for at least 
600V DC. The only problem is that 
such a capacitor would not fit in the 
available space. 


Analog meter construction 


When you open the kit, you will 
find a number of small plastic bags as 
well as the meter case with the meter 
movement already installed. 

Fig.2 shows the component overlay 
for the PC board and the wiring inside 
the case. This diagram shows the com- 
ponent values while the PC board is 
screen printed with component num- 
bers; eg, R1, R2 etc. When you install 
each component make sure that its 
value on the circuit is matched with 
the component number on the PC 
board. 

There are quite a few steps in the 
assembly, as follows: 

(1). Solder all resistors to the main 
board. Check the colour codes against 
the list or check the values with a 
digital multimeter. Note: place a link 
across one ofthe two positions marked 
R8, if only one resistor for R8 (ie, 
15MQ) is supplied or you may be sup- 
plied with one 10MQ and one 5MQ 
for the two R8 positions. 


(2). Solder all diodes into place. Fig.2: most of the components are wired on top of the PC board. 
(3). Solder C1 & C2 in place. The exceptions are the zero adjust trimpot (R25), the buzzer and 
(4). Solder all precut wire links into the banana jack socket sleeves. i l | 


place. Follow the dotted lines on the 


overlay diagram for their positioning. RESISTOR COLOUR CODES 


(5). Solder trimpot R1 into place. 


The circuit shows 1kQ but the sup- Resistor Value 5-Band Code (1% tolerance) 
plied value is likely to be 6800. R3 5kQ green black black brown brown 
(@)Selderthe Buszer onto the cop- R4 40kQ yellow black black brown 
i p R5 150kQ brown green black orange brown 
per side of the PC board. Space the R6 800kQ grey black black orange brown 
buzzer 3mm above the PC board so R7 4MQ yellow black black yellow brown 
that its leads can be soldered. Space R8 15MQ brown green black green brown 
the leads so that the body of the buzzer R8 10MQ brown black black green brown 
is flush with the edge of the PC board. R8 5MQ green black black yellow brown 
(7). Solder the “zero adjust” poten- R9 3kQ orange black black brown brown 
tiometer R25 in place on the copper R10 1020 brown black red black brown 
side of the board. R11 10€ brown black black gold brown 
(8). Solder the fuse clips to the board R12 0.990 black white white silver brown 
and then fit the 500mA fuse. R13 83.3kQ grey orange orange red brown 
(9). Insert the ‘B1’ battery terminals R14 360kQ orange blue black orange brown 
: ; y R15 1.8MQ brown grey black yellow brown 
into the PC board and solder. Note; R16 6.75MQ blue violet green yellow brown 
they are inserted from the copper side R17 20kQ. red black black red brown 
of PC board. R18 2kQ. red black black brown brown 
(10). Insert the three banana socket R19 44.2kQ yellow yellow red red brown 
sleeves into the copper side of the PC . R20 18.50 brown grey green gold 
board and solder evenly around each R21 2000 red black black black brown 
one. Each sleeve will sit flush with R22 34kQ orange yellow black red brown 
the top of the PC board. R23 190kQ brown white black orange brown 
R24 10kQ brown black black red brown 
Se ee oa R26 2.1kQ red brown black brown 


the rotary switch. First, take the rotary 


FEBRUARY 1997 


y% 
* » 


y COMPANY. 


ENCE BATTER: 


X x 


SUPER ALKALINE ^ ® 


AA PRODUCT OF THE REEN 


11! 
bik 


The finished PC board clips into the back of the meter case. As can be seen, most 
of the components are multiplier resistors for the various ranges. 


knob and make sure it fits onto the 
selector plate. Make sure that, when 
pushing the knob onto the selector 
shaft, the keyway on the shaft lines up 
with the knob. 


Next, insert a small spring into the 
hole located on the side of the selector 
plate. Smear a little petroleum jelly 
(Vaseline) around the selector hous- 
ing where the ball bearing will run 


MULTIMETER SAFETY WARNING 


* This meter must not be connected to high energy sources which have 
— transient voltages greater than 1000V. This includes the 240VAC mains. 
* Do not connect the meter to a circuit which is greater than 1000V peak above 


ground. 


e Do not use the meter if it is damaged. 


* Inspect the test leads for damaged insulation or exposed metal. Check test 
lead continuity. Damaged leads should be replaced. 

* Select the proper function and range for your measurement. 

* Do not change ranges while the meter is connected to live circuits. 
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Where To Buy The Kit 
The kit for this multimeter is avail- - 
able from all Dick Smith Electron- 
ics stores for $29.50. (Cat K-1050). - 


and place a dab into the end of the 
spring. This done, place the selector 
plate into the case housing and push 
the spring with its accompanying ball 
bearing into position. 

Now turn the meter over, at the 
same time applying pressure to the 
selector plate so that it doesn't pop 
out. Line up the selector knob keyway 
and from the front of the meter, push 
the knob into place. 

(12). Position the rotary wiper on 
the selector plate, with the integral 
plastic pillar locating the metal tab. 
Use a hot soldering iron to melt the 
top of the plastic pillar so that the 
wiper is permanently fixed in place. 

(13). Solder the meter wires to the 
PC board (note polarity). 

(14). Solder the 9V battery terminal 
wires to the PC board (points B2+ and 
B2-; note the polarity]. 

(15). Before clipping the PC board 
into position, clean and polish the 
circular tracks of the selector switch. 
Methylated spirits will help dissolve 
any flux residues from soldering. 

(16). Insert the batteries into their 
respective holders. Fit the back of the 
meter case and its retaining screw; do 
not overtighten it. Finally, fit the knob 
for the zero adjust trimpot (R25). : 

Congratulations, you have finished 
the assembly. There's one more step 
before you can make measurements. 


Zeroing the meter 


Before doing any measurements, 
always check that the meter pointer is 
on zero at the left end of the scale: 

(1). Put the meter in the position 
that it will be in when measurements 
are made; ie, normally horizontal. 

(2). Remove the leads from the me- 
ter and check that the pointer is not 
being deflected by stray electromag- 
netic fields. 

(3). If the pointer is not on zero then 
rotate the slotted plastic 'screw' near 


. the pivot axis of the pointer. 


(5). Give the meter a light tap on the 
side to ensure that the pointer has 
settled properly. 

Now you are ready to make meas- 
urements. SC 


Je) had made them for a 


"bc JE zo ) COMPACT SPEAKER KIT 


- REFER EA FEB. 97 
| This speaker kit came 
about because we 
"4 purchased a quantity of 
4| high quality cabinets from 
a woodwork factory who 


NEW 


A packet of 100 
small magnets 
that can be e an 
used for fridges, = = 

memos, holders or simply to teach 
children about magnetism. 000’s of 
potential uses. 13(W) x 9(L) x 4(D)mm. 
Craftworkers! This magnet is ideal as 
the magnetic component for your fridge 
mounted novalty or message. Ask us 


for a quantity quote!! Cat. TH-1876 


4 speaker manufacturer who 
zd went broke. We purchased 
9] the cabinets at a fraction 
|J of their build cost and | Crossovers shown are representative only 
jJ designed the speaker kit around them. The cabinets are extremely high quality. They are made from 19mm MDF 
«| board which is covered in an unfinished real wood veneer and needs to be stained and/or lacquered. There is a small 
7] amount of construction work required to complete the cabinets and this is reflected in the low price of the kit. 

M Specifically this work is: rear port hole needs to be slightly enlarged, speaker grills need to be built from 4 pieces of 

J pre cut hardwood beading supplied and grill cloth needs mounting. These jobs should not pose much of a problem to 
»4 those with a modest level of woodworking skills. The fundamental quality of the enclosures will make the effort 

] worthwhile. There are two choices of cabinet wood finishes available - Jarrah (dark) and Blackwood (light). We have a 


"4 incorporates a voltage surge and spike 


/ j Supplied with two metre cord and mains 


AÙ circuit breaker. 


| much larger quantity of Jarrah finish available. We reserve the right to to supply Jarrah when the Blackwood stocks See 96 Cat, 
J are exhausted. THE SPEAKER KIT - the woofer used are our Re/Sponse Carbon Fibre Drivers and the tweeters are P33 Limited 
Vifa D19. The crossovers are pre built. The total impedence is 4Q, which is not a problem for most amplifiers and they . Mty available. 
7] could even be used in a car stereo system. Power handling is B0WRMS. Cat. QC-1900 
" SPEAKER KIT Was $749 
i Includes: ¢2 x 6" carbon fibre woofers *2 x Vifa D19 BUY SPEAKER KIT AND Save $1 00 
] dome tweeters *2 x pre built crossover networks. 


Cat. CS-2590 
CABINETS 


Includes: *2 x pre built cabinets «Grill frame pieces 


CABINET KIT TOGETHER 
$229 Pr | Pay Only $349 Pair 


Quote from Rob Evans - Electronics Australia 


E prua — 


Includes two probes. 


Speaker cloth eRear terminals eInnerbond «Ports 
*Speaker grill clips Wire. 
| Jarrah Cat. CS-2592 


Blackwood cat.cs-2504 S169 Pr 
Normally $398 Pr 


4 6 WAY POWER OUTLET 
(d WITH MAINS FILTER 


(^ | Not only is it a 6 way power board, it 
protector and noise rejection filter network. 


plug, safety shutters on each outlet, 
| illuminated master on/off and even a safety II 
Cat. MS-4030 


AY : Was $43.95 Save $14.00 
PACK ‘N? LATCH 
^| N ow $29.95 CABINET 


^ STORAGE CUL Pack 'N' latch is a quality 
d ZAG product, made in 
TOOLCASE 


Israel. It has a 6 
e- W year warranty. It is 
Quality ZAG brand, 
made in Israel. 


the best plastic 
parts cabinet we have 
Amazing 6 year 
warranty! Its built to 


ever seen!! It is ideal for 
UE tran-sporting parts and 
last. It has a tote tray can be attached to a wall. 
inside, which is a tray | 
with a handle to store | 


Each draw latches, so 
tools like screwdrivers‘ 


there is no chance of 

d^ the drawers falling out, spilling the parts. 
etc. It simply lifts out to reveal one 
large compartment which is the full 


There is 6 drawers, 4 x 38mm(H) and 2 x 
size of the toolbox. Total size 405(L) x 


58mm(H). The small drawers have 3 large 
compartments, which with the dividers 

205(D)x180(H)mm. Tool compartment 

size 375(L)x175(D) x100(H)mm. It is lock- 


supplied can become up tp 10 smaller 
compartments or any combination. The large 
able & has a tongue & groove lid system, 
which helps to keep water out. The box 


drawers are one compartment, but can be 
made up to 5 smaller compartments, or any 
is so strong, you can sit on it to eat your 
lunch. A top quality low cost tool box. 


combination. There is a handle for carrying 
The unit it replaces sold for $39.95!!! 


and screws and rawl plugs for wall mounting. 
Cat. HB-6334 $19.95 


Total size is 345(H) x 305(W) x 145(D)mm. 
Cat. HB-6322 


At an all up kit price of just $349 a pair, 
these new two-way kit speakers from Jaycar 
may well represent about the best value-for- 

money around in high performance 
bookshelf loudspeakers. 


539.95 


DEC ETAL | 
ZA AGANTE A 
METER 


0.1pf to 20,000uf. 
Cat. QM-1572 


Was $99.50 
| Feb $79.50 
| Save $20.00 


44MM SILVER RACK BOX | 


Grab one for a spare at this crazy price. 
Includes front panel. D i 


Cat. HB-5411 was $69.95 | cmm 
FEB $39.95 Save $30 — 


TWIN ORGANISER 
Quality ZAG brand, made in Israel. 
Amazing 6 year warranty! This product is 
a double sided tool/parts storage system. 
It has a carry handle so it can be carried 
like a briefcase. Each side is the same & 
has 18 separate compartments. All 
compartments have the same depth - e 
50mm and length 65mm, only the width CE 
changes - and there is 13 x 55mm wide, 4 N W zu 
x 85mm wide and 1 x 290mm wide. As its 

double sided, all the above numbers should be 

doubled - ie - 36 separate compartments in total. When the 
lid is closed, parts will not jump from one compartment to 
another. The lids are clear, so you can see what you are 
after without opening the lid. Total size is 350(L) x 280(H) x 
130(D)mm. A top quality parts storage system. 

Cat. HB-6346 $29.95 


We have made a massive purchase of some discontinued speakers from Etone. The speakers are NOVIK brand and are made in Brazil. 
NOVIK have been around for some time, we even used to sell them some years ago. Ideal replacement speakers. Save up to 50%. Limited quantities. 


J| 12" WOOFER 

~| Power handling 40NRMS 
Frequency response 30Hz - 
|| 3.5kHz. Paper cone, plastic 
front surround. Speaker 
weight 1.6Kg. 


| Cat. CW-2124 


Only $29.95ea 


| 10" WOOFER 

Power handling 40NRMS 
Frequency response 35Hz 
- 4.0Khz. Paper cone, 
plastic front surround. 
Speaker weight 1286gr. 


5" MIDRANGE 
Power handling 120WRMS 
| system power. Suggested 
crossover points - 800Hz 


and 5Khz. Clear poly- 


Cat. CW-2120 


DOME MIDRANGE 

j| Power handling 150WRMS 

1| system power. Suggested 

(| crossover points 500Hz & top 
|| crossover point between 


6" 80 TWINCONE 


Only $24.95ea 


propylene cone. Speaker weight 590gr. 


Cat. CM-2070 $14.95 
8" TWINCONE PA 


Ideal low cost replacement 
speaker. Has a twincone 
and cardboard cone. power 
handling is around 6watts. 


|| dome. Cat. CM-2074 


| ROUND CONE TWEETER 
Power handling - about 
50WRMS system. Frequency 
range 2K - 16Khz. Suggested 

|| crossover point is about 3Khz. 
Overall diameter 85mm. Cutout 
size - min.55mm. Weight 108gr. 


|| Cat. CT-2001 


| 8MM CAMCORDER 
CLEANING KIT 


Keep your video 
camera in top shape! 
Kit includes: *Head 
cleaning tape eBottle |! 
head cleaning fluid 
*Bottle lens cleaning 
fluid «Blower brush 
*50 sheets lens 
| cleaning tissue paper. 
Cat. AR-1420 
Retail Price Was $24. 95 


Were selling For $12.95 


Control the volume of 
extension speakers. 
Supplied with plastic 
y face plates. 5OWRMS 
( handling. 


Cat. AC-1672 
| Was $19.95 
| Save $7.00 
| February Sale $12.95 
| Cat. AC-1673 

| Was $31.95 Save $10.00 


sie il Sale $21.95 


| JAYCAR 
WHOLESALE 


(02) 9743-5222 


|| 5Khz and 12Khz. Speaker weight 810g. Size 130W x 
|| 114Hmm front. Cutout about 90mm dia. 1.5” (38mm) 


$24.95 
 ————. | SQUARE CONE TWEETER 


„February Sale $6.95 


Diagonal mounting holes 
155mm. Weight 353gr. 


Cat. AS-3013 


SPEAKER 

This twincone 8” speaker 
is ideal for PA. It is very 
similar to our CE-2325 
model, except that it does not have mounting 
holes for a line transformer. Power handling is 
10WRMS. Frequency response is about 100Hz 


Cat. CE-2326 


| Power handling - about 

| 50WRMS system. Frequency 
range 2K - 16Khz. Suggested | 
X'over point is about 3Khz. 
Size - 57 x 57mm. Cutout size 
55mm. Weight 93gr. 


to 17,000HZ. Weight 430gr. 
$12.95 


PIEZO TWEETER 
Power handling 
120WRMS, no crossover 
required. Front panel size 
135(W) x 65(H)mm. 


$9.95 cat. cT-2002 


CD STORAGE CASES 


Priced way below normal. With black 
opening doors. Very limited quantities. 


60 CD's| 36 CD's 
Retail $59.95| Retail $39.95 


February Sale only $7.95 February |February 


Sale $25 |Sale $15 


Cat. AR-1482 Cat. AR-1481 


CD / AUX TO CAR FM 
SOUND 
FEEDER 


Use your 
portable CD 
players, or 
walkman in your 
car. Also powers 
the player from 
the cars power. 


See 96 Cat, page 68. Cat. AR- 1750 
Was $47.95 Save $10 


February Sale $37.95 


UNDIRECTIONAL 
DYNAMIC MIC 


Complete with on/off switch, cable to 
6.5mm plug. 6000 imped, 80 - 12,000Hz 


frequency. Cat. AM-4090 Was $9.95 


| $7. 95 Cat. cT-1915 $8.95 


ROBO LIGHT 


PIR controlled portable light. Buy one for i 
your parents. Simply position on the floor, 
or on a table and when they walk near it at 
night, it will come on for them to see. Also 
ideal for verandahs, loos, toolsheds, etc, 
etc. Works on 4 x C batteries and has a 
6VDC socket, so you could use it with a 
240V plug pack. We have bought a 
quantity at a very good price. See 1993 


cat where it was $34.95 Cat. LA-5008 


re Sale $12.95 Save $22 


Quality big pilis (length 230mm) 
Cat. TH-1895 wholesale Price i is s $35 
Was $25.00 5 


INNER EAR HEADPHONES 


Supplied with set of spare ear pads. 
Frequency range 20Hz - 20kHz. 


Cat. AA-2014 
Was $3.95 Save $1.95 


February Sale $2.50 
HIGH QUALITY HEADPHONES 


If you want something better 
than the low cost ones above. 
See 96 Cat page 57. 


Cat. AA-2015 
Was $8.50 Save $3 


February Sale $5.50 


30 METRE ROLL OF SIX 
CORE ALARM CABLE 


Cat. WB-1593 
Cat Price $27.95 


Feb $13.95 #2 PRICE 


lAmerican Legend 


ICar Alarm 
| Features learning remotes: 


I See Nov/Dec Advertisements. 
Deal 1: Buy the alarm at 

1$139.50 a $139.50 and pay only $10 extra 

| for the siren. (LA-8908) 

j Total $149.50 Save $15.95; 
Deal 2: Buy the alarm at 

I $139.50 and pay only $30 extra 

7 | for the battery back up siren. 

| Tota! $169.50 Save $29.95 


pets Deal 3: Buy the alarm and 


battery back up siren and 4 door 
LA-8908 LA-8910 


[ central door locking for only 


[$3249 and save $39.50. 
ALARM $139.50 LA-8912 
I SIREN $60.00 LA-8910 


] | LOCKING $89.00 LR-8830 ` 
| Normally $288.50 


$249 and save $39.50 


GUITAR SPEAKER MONTH 
Save Big $$$ 


BN See 96 catalogue page 49 for full details. 


Feb Sale $37.50 


12" 100WRMS 
Was $99.50 
Feb Sale $69.50 


Save $30.00 cat. ca-2380 


) 200WRMS Was $239 
Feb Sale $189 
Save $50.00 cat. cc-2388 


! REMOTE CONTROL SWITCHES 


Ideal for garage doors, central door locking, alarms, etc, etc, 
etc.See 96 Cat P156 for details. 


10" 65WRMS SPEAKER 


Was $57.50 Save $20 cat. ca-2376 


15" PROFESSIONAL 


Equator Car Alarms see cat for full details — MR 
EQUATOR LA-8902 

Deal 1: Buy the alarm at $169 and pay only $10 extra for the siren. § 
(Siren LA-8908) Total $179.00 Save $15.95 

Deal 2: Buy the alarm at $169 and pay only $30 extra for the 
battery back up siren (Siren LA-8910). 

Total $199.00 Save $29.95 | 
Deal 3: Buy the alarm and battery back up siren and 4 door central ' 
door locking for $269 and save $48 

ALARM: $169.00 SIREN: $60.00 LOCKING: $89.00 Normally $318 
Total $269 Save $48 

EQUATOR LA-8905 

Deal 1: Buy the alarm at $229 and pay only $10 extra for the siren. 
(Siren LA-8908) Tota! $239.00 Save $15.95 

Deal 2: Buy the alarm at $229 and pay only $30 extra for the 
battery back up siren (Siren LA-8910). 

Total $259.00 Save $29.95 

Deal 3: Buy the alarm and back up battery siren and 4 door 
central door locking for only $329 and save $49. 

ALARM LA-8905: $229 SIREN LA-8910: $60 LOCKING LR-8830: $89 
Normally $378 Total $329 Save $49 


LA-8908 


SAVE ON WALL BRACKET. S | 


See 96 Cat, page 54 for full details. 


Standard Size 
Shelf width 300(W)x280(D)mm 
Was $34.95 


Feb Sale $24.95 
Save $10 cat. cw-2810  — 


Large Size 


Shelf width 814(W)x266(D)mm 

Was $78.95 

Feb $58.95 VIBRATION ALARM Ls 

eep the cat | 

Save $20 cat. cw-2 off the 
lounge! 

24 TO I2V “Tattle Tale" | 
can detect 

REDUCER vibration in 
an object or 


Current rating 2.8A. 
See 96 Cat, page 79 for 
full details. 


surface without any mee motion. 
Ideal for pet training, security etc. 


Latching Unit | 
Both N/O and N/C contacts. 
1 receiver and 2 transmitters. 


Cat. Price $79.95 
Feb Sale $59.95) 


Save $20 cat. LR-8824 
Spare remote Cat. LR-8825 


Was $23.95 Feb. $16.95 Save $7 
Momentary Unit 


Both N/O and N/C contacts. | 
1 receiver & 2 transmitters. 


Cat. Price $99.95 
Feb $69.95 


Save $30 cat. LR-8826| = 


TAMPER PROOF TORX SCREW BIT SET 


Spare remote Cat. LR-8827 Was $23.95 Feb. $16.95 Save $7 


Cat. MP-3058 Cat Price $39.95 ues rige e] 
Feb $29.95 savesio Was $39.95 February $20 | 
0-30V DC 2.5AMP VARIABLE rn, FAST CHARGER | 
LAB POWER ——— 246 

SUPPLY aw d | 
* Variable output voltage ata time, | H 
0 to 30V Variable | fast. E 
current limiting 0 to 2.5A See96 | \\ 
eFixed 5 and 1.2V output | MJ Cat, page 74 for full details 

at gis bees Cat. MB-3510 Was $39.95 N 
meters. “San ae February $29.95 | 


meters. See 96 Cat P34 
for full details.Cat. MP-3080 Was $199.50 


February $159.50 Save = 


12VDC TO 
240VAC INVERTER 


Save $10 This Month 
12V 13W FLUORO LAMP 


Power many 240V products 
from 12VDC car power. 


Stands up, hangs up, plugs into 


Includes: T10, T15, T20, T25, T30, 
T40. Made from chrome vanadium 
steel and heat treated. 


Cat. TD-2034 Was $9.95 Um Brat UN 
Feb. $5.00 


: Sia | cigarette lighter or clips onto 
99 Cat paso de for un B. 3 | battery. Length approx 600mm. 
details and specifications. Cat. ST-3020 
Cat. MI-5038 Was $159.50 


Cat Price $19.95 


February $129.50 Save $30 February $13. 95 | 


FREECALL FOR PHONE ORDERS 
T18 OO O22 888 


Save $6 This Month 


| 
| 
] 
| 
| 
24 IN 
| 
| 


"m 
| 
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REI ECTRANICS IAVCAR ELECTRONICS IAVCAD EI ECTROMICC IAVCARE LECTRONICS JAYCAR ELECTRONICS 


RONICS JAYCAR ELECTRONICS 
NICS 


DISCONTINUED PRODUCT SELLOUT |: 


There is a very limited quantity of many of these products available. They may not NICS 
be in every Jaycar store. Most products are not available from dealers. Be quick. NICS 


{Cat # DESCRIPTION WASS NOW$ Cat # DESCRIPTION WAS $ NOW S|JNICC 


HP-0106 VCR E Clips / Washer Kit 14.95 10.00 NE 


E Owar ee 7695 4995 | Hp.0500 4mm x 10mm Posidrive Bolt Pkt.10 170 090 (NI 


AA-0324 Stereo Preamp Mic / Phono Module 24.95 14.95 


HP-1101 3mm Black LED Clips Pkt.100 11.50 6.95 
AA-0342 Sound Activated Switch Module 24.50 14.95 : C 
AR-í450 — E180 Video Tape de 250 | HM-3044 EZ Hook 90mm Red 1.60 100 {NIG 


» HM-3045 EZ Hook 90mm Black 1.60 1.00 [MIR 
AR-1476 CD/LP Polish and Protector 2.95 1.95 : 
AR-1480 ^ CD Modular Racking System 12.50 pus ] ee en D7mn ne SER 150 MNR 


T HM-3047 EZ Hook 137mm Black 3.90 1.50 
AR-1483 Record (LP) Stand Holds 30 LP's 1.50 1.00 l ; 90 : 
AR-1484 7” 45 Plastic Record Covers Pkt. 50 4.95 fa d oe a 22 250 {NIG 


AR-1488 8mm / VHS-C Storage Case 7.95 4.95 HC-4060 | Gold Car Power Terminal for 8GA Wire 750 . 400 [N] IC C 


: HB-5000 Diecast Box 100 x 52 x 25mm 9.25 5.00 
§ AA-2004 Stereo Cordless Headphones 79.95 55.00 C 
AA-2040 Easi-Ear Hearing Aid 14.95 7.95 HB-5016 Diecast Box 190 x 60 x 110mm 26.50 15.00 N | C 


TAR. ; HB-5100 Bargain Computer Case 9.95 4.00 N IC S 
AR-1490 . Scotch Video Cassette Relabel Tape 2.50 1.00 HB-5410 ^ 44mm Black Rack Box Complete 69.95 39.95 : 
10 Band Radio AM / FM / LW / SW 29.95 19.95 ee sina bik kak Bo EN A Bee pps NIC 
Monopod - 4 Section with Pouch 39.95 29.95 p Ep aes e ERS : ion 


2 j HB-5413 88mm Silver Rack Box Complete 8495 5495 [NILO 
ee Amped parer 1995 10.95 | HB-5615 Enclosure #1 Natural Finish HET 4.00 NIR 
Car Battery Isolator 5.95 3.95 
HB-5800 Vacuum Storage Case 39.95 15.00 C 
Car Banery F cect 19.95 14.95 | HB-5802 Pump for Vacuum Storage Cas 17.95 6.00 (MIG 
Communication Speaker. + Noise Filter 24.95 14.95 UMIR Tor ie ag e ; ; i C 
HB-6340 Resistor Storage Tray 7.20 3.95 N IC 
12VDC 79DB Buzzer 2.95 1.50 HB-6341 Lid to Suit Resistor St T 2.95 1.50 : 
Microphone Dual Impedance Undirectional 29.95 19.95 POR o gg ray x 3 N | C 
: 1 : " HB-5913 Instrument Case 150 x 160 x 65mm 16.95 10.00 : 
Spring Loaded Microphone Holder 6.95 3.50 HB-5940 Radar Detector Plastic B 3.95 1.95 NIC C 
Gold BNC-BNC Video Lead 1.8M 9.95 4.95 z M agree Me C EX à : 


Scart to RCA/BNC Plugs 1.5M Video Lead 24.95 14.95 | HB-6314 Utility Carry Case Kit — 2995 19.95 ANTON 


HB-6323 3 Drawer Mini Parts Cabinet 4.95 2.95 
64 CD Holder-Smoke Colour Doors 14.95 7.50 - NICS 
AV-7021 100 CD Holder-Smoke Colour Doors 14.95 7.50 HB-6324 Clear Plastic Double Sided Storage Box 5.95 3.50 


P « 
BM-2147 Computer Fundamentals Book 4096. 4295 | (85992 — IGUIDOX Figs Caco Black 2995 1995 [NIO 


]BM-2490 Satellite Cable T.V. Book 19.95 9.95 BEIM eds edes bre ae ae ae NICS 
BM-4550 Substitution Data IC for TV & VCRs Book 19.95 12.95 Arge SOON seve : à NICS 
a e 3 HB-6510 T Case Grey Cutout 24.95 12:95 
BB-7010 ^ Beginners Guide TTL IC’s Book 13.95 cos ee ee 24.95 12.95 [IO 
BB-7017 Build Short Wave Receiver Book 11.50 6.95 TERE OEE . : 


| i A : HB-6514 T Case Grey No Cutout 24.95 12.95 E 
BB-7018 Introduction to Amateur Radio Book 9:95 5.00 N | C 
BB-7037 Lightin Electronics Book jum 695 | Peer ICa EBENO Outu Rc E 


ji. BNET a 
ae ^ 45 Terminal Block Prolect Book ie Sop | HC-6902 ^ Nokia 232 Leather Black Case 2995 . 1000 {MIG 
HS HC-6906 Motorola 9000 Leather Black Case 29.95 10.00 N | G C 
BB-7000 Circuit Source Book 1 13.95 7.95 HC-6909 NEC Sportz Leather Black C 29.95 10.00 
BB-7001 Circuit Source Book 2 13.95 7.95 Oe eee DUE HUN vase : coo [MIB 


: : HC-6910 NEC P3 Leather Black Case 29.95 10.00 
BB-7008 Electronic Modules & Systems for Beginners — 11.50 6.95 C 
BB-7012 OP AMP Users Handbook 4205 ces HC-6913 Motorola Flare 6200 Black Case 29.95 10.00 INK 


JBB-7016 ^ Crystal Set Construction Book 5.50 3.00 HC G31% Nokia 2110 Black Case 2996 10.00 INIO 
; ; HH-8548 Heatsink Black 74 x 136 x 46mm 139.95 9.50 
BB-7020 25 Simple Shotwave Aerials Book 6.95 4.00 i ; N IC C 
- ; ; ri HH-8561 Heatsink Suits 2 x TO3 75 x 100 x 33mm 6.50 2.95 
BB-7025 Practicle Electronics Timing Book 13.95 1,95 HG-9978 Phot ist Devel 16.50 10.00 = 
BB-7027 Preamp and Filter Circuit Book 11.50 6.95 7 SE CVR oper : NIC 


T 3 KA-1109 Electric Fence Kit EA 9 / 82 24:95 12.95 
_ Popular Electronics Projects Book 11.50 6.95 : N IC è 
PA Speaker System Book 12.95 7.50 KA-1115 300 Watt Amp Module EA 6 / 80 Kit 89.95 69.95 


: bud C 
BB-7036 ^ Electronics Projects for Video Fans Book dd us ve KA-1116 300 Watt Power Supply Inc.Transformer Kit — 115.00 7500 {NIG 


BB-7042 50 Circuits Using Diodes Book 9.95 dug | KATI 30D Nai Speakon Protector Kit bi tole Aa NICS 
; KA-1630 12V Car Dash lamp Flasher Kit EA 2/86 12.95 6.95. 
BB-7043 Indoor/Windows Antenna Book 9.95 4.95 ; / N | C : 
; : KA-1763 Temperature Controller Kit 44.95 29.95 
BB-7044 Experimental Antenna Topics Book 9.95 4.95 : T C 
BLU KA-1736 18V 1 Amp Bench Power Supply Kit 79.95 59.95 |e 
BB-7048 Projects for Radio Amateuers Book 14.50 7.95 à 
1 A. A KA-1764 Active Subwoofer X-Over Kit 69.95 39.95 C 
BB-7050 Digital Technology Book 14.95 7.95 id d ; ae 2 N |C 
3 ERE re KA-1769 Minispot Alignment Source Kit 23.95 12.95 
BB-7301 Int Satellite Communications Book 16.95 8.95 KA-1773 Econemy Sufrotnü'Soünd Kit 69.50 45.00 NIC C 
BB-7302 Reference Guide to Practical Electronics Book 13.95 8.95 KA-A776 P ai | d on B kit 45.00 : 27.50 C 
BB-7304 Reference Guide to Basic Elect.Terms Book 16.95 8.95 URN $ i NIC 
: 1 Bae ; e KA-1779 Induction Loop Kit for Headphones = 19.95 10.95 
BB-7401 Beginners Guide to Midi Book 13.95 7.95 1 7 : N | C C 
BANA ; KA-1780 Low Cost Train Controller Kit 29.95 17:95 
§BB-7404 Computer Hobbyist Handbook 16.95 8.95 KE-4724 ETI 1406 P tric EQ Kit 26.95 18.95 MIR 
[CT-1905 Economy Piezo Tweeter 75W Peak 12.50 7.50 E puru i i TE. 


CT-1950 ^ 1"High Frequency Compression Driver Mao. uo | Ee Guarne ameo 39.05 70-05 NTN 
A à - KC-5019 100 Watt Amplifier Module Kit 45.95 29.95 . 
CT-1952 Horn for Compression Driver 99.00 65.00 KA-1741 S d Sound Decodor Kit 39.95 24.95 N | C C 
§CM-2086 5” Midrange 25WRMS 40 14.95 9.95 r US CHOP EUM i : 


CS-2242 8” Re/Sponse 4Q Carbon Fibre Woofer 99.50 6950 | KA1766  In-A-Flash Cable Checker Kit 2295 12.95 ITOK 


KC-5031 Optical Tachometer Kit 49.95 34.95 
Surround Sound Centre Speaker 99.95 69.95 : : is NICS 
8" Coax Speaker 80. 39.95 29.95 KC-5091 20W Inverter for Fluro light Kit 32.95 22.95 


x " r A Ef C 
. Mini Outdoor 3 Way Speaker - Pair 59.95 45.00 KC-5106 Light Beam Relay Kit 34.50 24.90 N IC 


Car Crossover 3 Way 200Hz/5K - Pair 59.95 45.00 KC-5107 4 Channel Guitar Mixer / oe Kit ; 49.95 34.95 N IC C 
; KC-5134 Digital Voltmeter Kit 32.95 | 22.95 
Car Crossover 3 Way 1.3K/5K - Pair 79.95 50.00 e N IC C 
iU ; KC-5148 10 LED Chaser Kit 16.95 10.95 
Bracket to Suit Book Shelf Speaker - Pair 3.95 2.50 aie ae C 
: : KC-5164 6V Sealed Lead Acid Battery Charger Kit 29.95 19.95 MIB 
Bracket for Microwave /Speakers - Up to 31Kg 34.95 18.00 ; : 
PI KC-5174 S3 Spot Sine Wave Oscillator Kit 39.95 24.95 C 
CB Gutter Mount Bracket 17.95 10.00 ; ; ; ; > IMIE 
| : z F KC-5173 Talking Head Light Reminder Kit 59:95:71 3095: 
DE-6010 Electric Fence Built 12V / 2KM 129.50 99.50 H er C 
; KC-5179 Digital Effects Unit Kit 159.00 . 9900 [MIB 
[DE-6015 Electric Fence Built 12V / 10KM 179.50 139.50 KC-5188 Door Minder Kit 27 14.95 C 
Electric Fence Tester 29.95 19.95 6 POr TINI FAT n NIC 


í KC-5194 Geiger Counter Kit 179.50 4 19.50 
Star Post Insulators Pkt.25 8.95 5.95 ; ; - 
Wood Post Insulators Pkt.25 9.95 6.95 | KC-5197 5 Band Equaliser Kit 3995 2495 Mif 


er KC-5199 Woofer Stopper MK11 Kit 79.50 55.00 [MIB 
Bull Nose Insulators Pkt.10 6.50 3.50 : 5 : ; 
Wire Join Clamps Pkt.10 6.95 3.95 KC-5205 Hi-Volt Insulation Tester Kit 79.50 55.00 N | C C 


KC-5059 Radfax Decoder Kit 44.95 29:95 
EEC ae ied 295 | KC-5206 Automatic 10 Amp Battery Charger Kit 179.50 129.50 INOS 
32 Cate anchor Ee: 120 | KC-5207 Low Ohms for DMM's Kit 29.95 19.95 z 
DE-6055 Spring Gate Set 12.95 7.95 P ow Ohms for DMM's Ki 95 NIC 


| Y "m : KJ-6690 Solar Educational Kit 10.95 S795) 
DE-6060 Poliwire UV Stabilised Wire 200M Roll 26.95 16.95 : : S $ 
Í DE-6065 Hot Tape 200M Roll 39.95 24.95 KJ-6692 Educational Solar Energy Kit Med 24.95 | 14. 95 N | C 


(AR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
(AR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 
‘AR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS 


^ AW | Lir 


KJ-6720 
KJ-6721 
KJ-6722 
KJ-6723 
KJ-6724 
LT-3100 
LT-3250 
LA-5002 
LA-5012 
LA-5020 
LA-5022 
LA-5035 
LA-5088 
LA-5095 
LA-5138 
LA-5262 
LA-8900 
LA-8950 
MF-1095 
MM-2003 
MM-2011 
MM-2017 
MM-2500 
MB-3502 
MB-3503 
MB-3505 
MB-3525 
MI-5040 
MI-5050 
PS:0125 
PS-0290 
PL-0752 
PL-0753 
PA:0888 


PP-0892 . 


PA-0893 
PA-0894 
PA-0895 
PL-0934 
PS-4100 


PI-6549 . 


QM-1022 
QM-1450 
QC-1910 
QP-5058 
QP-5513 
QM-7200 
QM-7230 
QM-7260 
QM-7265 
QM-7320 
QM-7324 
QM-7330 
QM-7325 
RQ-5264 
RQ-5283 
SS-0850 


A 
AS JAY C EMEN. 
AMMIVIM SB-2554 


AS JAY Cae 


AS JAYCESESS 
AX JAYC SB-2550 


2 EXCITING PLAYMASTER PRO SERIES IV PREAMP & 
nŠ : eem REMOTE CONTROL OFFER - EXCLUSIVE TO JAYCAR 


We're celebrating the release of the ə new Pro 1V Preamp by offerin 
A y JAYC g p by offering 


MUIN AYI. {ke ra UIN 


14.95 
14.95 
14.95 
14.95 
14.95 
9:95 
45.00 
29.95 
14.95 
49.95 
61.50 
99.95 
3.95 
14.95 
49.95 
52:95 
139.50 
69.50 
44.95 
5.95 
5:95 
89.50 
5.00 
14.95 
29.95 
24.95 
49.95 
199.00 
419.00 
0.85 
3.95 
5.95 
5.95 
6.95 
5:95 


STEE Radio "Technokit- 

MW IC Radio Technokit 

Metal Detector Technokit 

Home Alarm Technokit 

Audie Amplifier Technokit 

TV VHF Spiral Antenna Indoor 

Guy Wire Kit 

Alarm Pressure Mat - Large 

16 Tune Doorbell - Wired 

360° Ceiling Mount PIR 

Quality Mini PIR 4 Lenses 

Microwave PIR Detector 

Vibration Detector Switch 

Window / Door / Cabinet Alarm 

Outdoor 500W Halagen Light/PIR 

Quality 12V Jumbo Siren 

ITACO Remote Control Car Alarm 
Volumetric Remote Control Car Alarm 
JT-144 28 / 0 / 28V at 2 Amp Transformer 
9V Centre Tap 150mA Transformer 

36V Centre Tap 150mA Transformer 
JT-307 47 / 0 / 47V 3 Amp Transformer 

PA Line Transformer 

Solar Battery Charger to Suit 4 x AA Nicads 
Solar Car Battery Booster 

Solar Charger 2 x D, C, AA, AAA, Nicads 
Alkaline / Nicad Battery Charger 
12-240VAC Inverter 300VA 

12-240VAC Inverter 500VA 

3.5mm Mono Line Skt Red 

RCA Skt, 2 x 3 PCB Mount 

1x3.5" Disk Drive Power Skt to 2 x 3.5' Skt 
1 x 3.5" Disk Drive Power Skt to 2 x 3.5' Skt 
Commodore Edge Connector 

IDC Type Centronics Plug 36 Way 

SCSI Terminator Centronics 50 Way Plug 9.95 
Centronics Bender Changer Male to Male 12.95 
Centronics Bender Changer Female to Female 12.95 
SCSI Cable Centronics 50 Way Male to Male — 19.95 
IEC 320 Line 240V Skt with 1.8m Cord 6.50 
14 Pin DIL IDC Header Plug 1.60 
19 Range Analogue Multimeter 39.95 
Brymen 328 Automotive DMM 239.00 
50 MHZ Oscllloscope 1195.00 
VU Panel Meter 11.95 
DPM-200 LCD Lascar Panel Meter 98.00 
Digital Hygrometer with Min.Max Temp. 45.00 
Majic ear Hearing Aid 19.50 
Microwave Oven Leakage Detector 13.95 
Large Digit Calculator 7.95 
64K Databank 129.50 
PC Interface for QM- 7320/7330/7325 39.50 
128K Databank + 6 Laguage Translator 179.00 
128K Databank 149.00 
1.8432 MHZ Crystal 1.00 
5.000 MHZ Crystal 5.50 
4DPT Slide Switch Minitaure 1.50 
32K Digital Diary 59.95 
Nokia Nicad Battery Suit 101/121 800MAH 69.50 
Nokia Nicad Battery Suit 101/121 1100MAH 79.50 
Nokia 232 Nicad 1000MAH Battery 69.50 
Nokia 232 Nicad 1100MAH Battery 79.50 
Nokia 2110 Nicad 1100MAH Battery 59.50 
Nokia 100 Nicad 1000MAH Battery 69.50 


programmable Remote Control 
AS JAYC saving of $23.95 off our pric 
AS JAYC pm remote nm - 
NN JAYC saming, remote control u 


AS JAYCE 
NS JAYC 
NS JAYC 
NS JAYC 


learnin | 


AW mA 


10.00 
10.00 
10.00 
10.00 
10.00 
5.95 
30.00 
19.95 
8.95 
34.95 
36.95 
50.00 
1.95 
8.95 
34.95 
36.95 
99.50 
39.50 
29,95 
3.95 
3.95 
49.50 
2.50 
9.95 
19:95 
14.95 
36.95 
149.00 
275.00 
0.40 
1.50 
2.00 
2.00 
2.50 
2.95 
4.95 
4.95 
4.95 
9.95 
3.95 
1.00 
29.95 
179.00 
950.00 
5.95 
59.00 
37.50 
12.50 
9:95 
3.95 
79.50 
29.50 
99.00 
89.00 
0.30 
1.00 
0.80 
39.95 
29.50 
39.50 
25.00 
29.50 
20.00 
39.50 


a AR-1710 ees Control 
Complete Pro 1V/ AR-1710 Deal 


ROUN wits aw. 


RUNTUS JAY 


Ay. 


MUIN 


SB-2568 
SB-2562 
SB-2574 
SB-2580 
SB-2582 
SL-2830 
SL-2880 
ST-3035 
TS-1200 
TS-1415 
TS-1420 
TS-1600 
TH-1800 
TH-1930 
TH-1952 
TH-1954 
TH-1956 
TH-1958 
TD-2006 
TD-2050 
TH-1766 
TH-1950 
TD-2012 
TD-2422 
WA-1054 
WB-1999 
WB-2000 
WW-4347 
WM-4506 
WB-2004 
XC-0106 
XC-0107 
XC-0152 
XC-0250 
XC-0280 
XC-5160 
XC-4738 
XB-4980 
YT-6010 
YT-7041 
ZR-1008 
ZD-1727 
ZD-1751 
ZD-1959 
ZL-3318 
ZL-3832 
ZC-4012 
ZS-5158 
ZS-5821 
ZK-8820 
ZK-8836 
ZT-2165 
ZT-2454 
ZL-3572 
ZC-4043 
ZC-4052 
ZC-4900 
ZZ-8454 
ZZ-8468 
ZZ-8470 
ZZ-8473 
ZZ-8510 
Z2Z-8520 
ZK-8823 


HUNT 


ay AUN 


res Micro Tac Nicad 700MAH Battery 


Nokia 2110 Ni-Mh 1500MAH Battery 
Motorola 4800 Nicad 1400MAH Battery 
NEC P3 Nicad 700MAH Battery 

NEC Sportz 1000MAH Nicad Battery 
150 Globe Outdoor Garden Light Set 
Blinking Safety Light Belt 

Eveready Anywhere Light 

Temperature Controlled Soldering Iron 
Upright Butane Micro Torch with Ignition 
Stand Up Butane Soldering Iron 
Variable Temperature Soldering Station 
Alignment Tool Set (Universal) 

4 Pin US Plug Metal Crimping Tool 

Set Square Set - 4 Pieces 

12mm Plastic G Clamp 

24mm Plastic G Clamp 

150mm Sliding Bar Clamp 

Long precision Screw Drivers - Set of 3 
All Weather Multi Tester 


Replacement Punch to Suit Adel Nibbling Tool 


Mitre Box Set 

Ceramic Adjuster Tool 

1.2mm PCB HSS Drill Pkt.10 

Stereo 6.5mm Patch Cords Pkt.5 

75 ohm Light Duty Coax Cable 30M/Roll 
75 ohm Light Duty Coax Cable Per Metre 
Green Wire Wrap Wire - 100 Foot Roll 
34 Way IDC Cable Per Metre 

75Q Heavy Duty Coax per Metre 

Clock Movement with Westminster Chimes 
Clock Movement with 12 Melody Chime 
Electric Timer Module 

Talking Clock - Battery Operated 
Quickpick Keyring Lotto Selector Game 
Plastic Foot rest for Computer Operator 
3.5" 2HD Computer Disks Pkt.10 

Nicad Discharger - Fully Built 

15 Metre Telephone Extension Reel 
Audioline 830 Answering Machine 
1N4007 Diodes Pkt.100 

5mm Blue LED 

3mm Blue LED 

10mm Orange LED 

LM 318H High Performance OP Amp 
CA 3130E Mini DIP: OP Amp 

4012 CMOS Dual 4 Input Nand Gate 
74LS 158 

74121 One Shot 

SLB0586 Light Dimmer IC 

MC1377 PAL Encoder 

BC 557 Pkt.100 

2SK 134 TOS (N) Mosfet 

NE 572 Stereo Compandor IC 

4043 CMOS Quad RS Latch 

4052 Dual 4 Channel Analog Multiplexer 
74 COO Quad 2 Input Nand Gate 

2716 Eprom 

27128 Eprom 

27256 Eprom 

27512 Eprom 

P8086-2 16 Bit CPU 5 MHZ 
D41264C-15 RAM 

Max 231 Converter 


An MUIN 


Nb 5 JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR SEAT t JAYCAR ELECTRONICS Roe see. 


59.50 
89.50 
69.50 
59.50 
49.50 
69.95 
24.95 — 
6.95 . 
39.95 
39.95 
49.95 
189.50. 
6.95 
24.95 
22.95 
15.95 
7.50. 
13.95 
7.95 
9.95 
27.95 
24.95 
13.95 
10.95 
6.95 
16.95 
. 0.90 
8.25 
3.95 
1.10 
21.50 
21.50 
19.95 
24.95 
14.95 
19.95 
5.95 
59.95 
22.95 
79.95 
12.00 
2.95 
. 3.95 
0.75 
4.95 
3.50 
0.80 
1.50 
150:5 
13.95 
7.50 
7.95 
9.95 
5.00 
2.20 
1.95 
1.00 
16.95 
12.95 
11.95 
12.95 
5.00 
2.00 
12.95 , 


ughout; gold RCA 
sed in the prototype 


ia December 96 / 
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JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRONICS JAYCAR ELECTRON 


CALUMINIUM -> 
ICASE WITH FOAM 


fa) This case has a foam insert which has been perforated 
- into 15mm square holes. Simply 

j pull out the squares and form a 

| hole to put your valuables 

equipment in. The lid also has a 

| foam insert for complete 

/ protection. Ideal for carrying your bandoleer: 

Bicamera or video equipment, or cell and will 

M Án even wine and glasses! Case is 

lockable and two keys are place. Siz 

à) supplied. Case is the same Compartm 


size as our economy excellent lo . when switched to the TV, the TV 
y attache case. Size 450(W) x __ = ; 


320(H) x 125mm(D). . controls appear on the screen. And, 


ue See Q7 OP © ifyou don't want all the functions on a 
Cat. HB-6356 5629. 50 Cat. m ia d QE ^" = display, you can simply delete what tou don't 


j . There are 28 programmable visual keys $; | 
COUNTERSINK TOOL ore IN 
| NEW MICROTAC BAT T ERIES This 19mm diameter tool makes for sach IndividualieomponeriE rou can As oer a) 


| Wm any command key , any function in each ofthe MI > 
SLIM NI-MH 900 MAH Soe ete eine ee 8 devices. The 8 functions are:-TV, VCR, CD, | 
Only 12mm thick Cat. SB-2569 


Pru. a LD, AMP, Tuner/Taper, Sel1, Sel 2. Sel 1 and 2 
| $ Fo 95 and black finished are spares - so if you have two VCR's for 
z The countersink angle is the standard 90°. Simply — €Xample you simply programme sel 2 for the 


| This must be the ultimate remote 
= control! It is a learning remote control 
~ and will operate up to 8 pieces of 
_ equipment. It is quite unique in as 
' much as it has a different LCD 

| display for each piece of 

. equipment its controlling. For 

.. example, the VCR mode displays 
! the typical VCR functions and 


JUMBO 2100 MAH NI-MH drill hole, insert the tool and turn. Comfortable 2nd hus an espe piece of anne aa 
Cat. SB-2571 i -————  o— jJ Orange coloured handle is well wo e asi On rice 
$79.95 NEW Cat. TD-2026 $5.95 Cat. AR-1720 nly $179. 50 |! 


[POCKET DMIM’S REDUCED gee | TWO WAY MINI MG EEO 


ni L D AU ORANGE These sound great, and at this months price, they sound even better. 
MANUAL U G ; ; 
a5 digit wrep sound. | 3.75 digit, data hold Power handling 35WRMS. See catalogue page 48 for details. 


leads, small size, one | [3999 count, wrap Cat. CS-2428 Were $1 19. 50 Pair | 
hand operation, | around leads, small size FE B $99. 50 P AIR 


continuity buzzer, | one hand operation, 
Save $10.00 


M 


diode test. | continuity buzzer, diode 
Cat. QM-1520 | test. Cat. QM-1540 


Was $34.95. "Was $49.95 _ 
Now $26.95 | Now $39.95 | 
Save $8.00 se" Save $10.00 


ILLUMINATED DOORBELL 


Visitors really appreciate seeing the doorbell at night on your NE W 
verandah. No more groping around in the dark looking for your 

doorbell!! This one has a small globe mounted behind which illuminates the pushbutton and an 
area where you can place your name or street number. Black colour, with white pushbutton 
Supplied with 12V globe, which also works on lower voltage. Spare globe available . 


AQUARIUM 
THERMOMETER 


Keep an eye on your aquarium 


Cat. SP-0782 $4.95 thermometrer. There is a temperature 
probe on the end of 1mt. cable. 
T8—888—-R Pol MmOonAE ca. xc-oi2s Was $22.95 


TWEETER 


Ideal for use near TV’s and monitors. 
System power handling 80 watts. 
Frequency response 3K - 20KHz. 


N See cat ange for full details. Cat. CT-2006 

j| Was $16.95 Cat. MT-2082 9.0V + 9.0 VOLT 
Save $6.95 FEB $10 Were $19.95ea. 

| 5" TWO WAY CAR SPEAKERS LARGE DIGIT Febuary $12. 95ea Save $7. oo lt 


P handling 25 | 
vats RMS. See ADJUSTABLE STICK SUBSTITUTION 


Feb. $16.95 Save $6 
Z2OVA TOROIDALS 


Low profile. Will fit into a 44mm rackcase. | 
Size: OD 75mm, ID 21mm, 30mm high. 
Cat. MT-2080 7.5V + 7.5 VOLT 


| catalogue page 59 ON TIME & DATA FOR 
d for full details. This clock has large TV'S & VIDEOS , 
] Cat. CS-2254 digits, has an Ut 


This book includes: 
*General information 
*Functions °Pin details 
*Voltages eBlock 
diagrams ePin 
configurations eSubstitutes on about 160 
common audio, video, regulator and 
amplifier IC's used in TV's and videos. 


Prefixes include "A, AN, CA, CX, HA, KA, LA, 
$9.95 Save $3 M, TA, TBA, TDA, UPC" and many more. 
264 pages - softcover - 210 x 275mm. 
Feb. $6.95 
us = Cat. BM-4550 Was $19.95 || 


S:Feb. $12.00 Save $7.95 


adjustable swivel 


Was $34. 95 BERRSRESSPRES SERE base. Base has 


double sided tape 


Feb. $24.95 Save $10 '”mountns. 


Cat. XC-0225 


WINDOWS 95 BLACK AUSTEL SAVE ON PRO 
104 KEYBOARD APPROVED RACK CASE 


Economically priced keyboard with 1 i . HB- 
104 keys, as suitable xe Windows 95. TELEPHONE CABLE e. So QU ides 


Cat. XC-5092 
Was $39.95 Save $14.95 Feb. $59.00 


4 Core 85€ Wt. Save $16.00 
siis Ine o0: $51/100mt. Roll 


isi dede i i ls aad Cat. WB-1623 2 Unit cat. HB-5125 | 3 Unit cat. HB-5130 N 
T e] E 8 core $1.30 mt. Was $99.50 Was $109.50 
m L) $82/100mt. Roll Feb. $79.50 Feb. $89.50 
F Save $20.00 Save $20.00 


“POCKE” 
DOORBELL STORAGE Kimi 


WALA PIEZO ELECTRONIC 
sess WINDPROOF BURNER 
larer ic Turn a common 

MEE disposable cigarette 


Th : ; 
oo lighter into a blowtorch. 


small drawers. 
4 large & 1 Cat. TS-1680 


extremely Was $29.95 Save $10.00 
pide Now $19.95 


size is 305x 


| INSIDE / OUTSIDE DIGITAL 
| THERMOMETER an TORS 


AMiicoTach 


ook at both temperatures at once. - 
ee 96 Cat. page 171 for full details. 
| Cat. XC-0125 


| Was ea 


| 


| $a 34. 2s at ia. 355x 155mm.Cat. HB-6318 600W DC - DC f 
en" - NE $1495 — [2C 773-08 CONVERTER KIT FOR | 
[6 SECTOR ALARM DEAL Feb. $8.95 [5-999596 4&-]-] POWERING AUDIO | 


| Ideal for larger homes. This system has our 6 sector panel and includes 
| everything that a professional alarm installation company would install 

| and charge around 800-$1000. Save a fortune by doing it yourself. 

| INCLUDES: NORMAL PRICE | 2 x deterrent stickers $4.00 TRIBAND 

||1 x 6 sector Jaytech panel $139.50 | 100 m of 6 core alarm cable $88.00 | An excellent antenna for medium signal 
| 1 x mains power supply $21.50 | NORMALLY PAY $483.40 | reception areas with moderate signals. | 
1x 1,2Ah backup battery $28.50 | Cat. LA-5455 Receives FM, VHF and UHF band 4 oe m wm | 
3 x Jaytech pulse count PIRs $89.85 WA (channels 21-35). Either horizontal or i IS kit can power Up to TWO H 
x reed/magnet switches — $17.25 as 5 349 vertical mount, corner reflectors provided À audio amp modules, or lower - 


AMPS IN CARS 


||1 x strobe $19.95 5 for improved UHF performance. Balun supplied for coax. power modules with a trimpot IN 
1 x metal siren cover $28.95 | F eb. 3 1 9 : : d adjustment! Output voltage is +⁄- f 

|| x siren horn $2595 | ca.ir3145  WasS119 Feb. $99 Save $20 70VDC max., so you can run two of | 
1 x internal siren $19.95 | | Save 530 our 320WRMS into 4 ohm amp kits [| 


(KA-1771) for a thunderous 600W 
- RMS of power! Kit is supplied short | N 
— form with PCB, cooling fan, N 
heatsink, gold fuseholder and fuse [| 

plus all electronic components. 
High quality machined pin IC skts 


SIIT E Fe 
GHOSTBUSTER 


This ‘Top of the line’ UHF/VHF TV antenna will 
really drag in those signals. Suitable for VHF 0 - 
11 and UHF band 4 (SBS). Corner reflectors supplied free! 
provided for improved UHF performance. Provision is made for either horizontal or Cat KC-521 2 

vertical installation. Balun supplied for coax. Suitable for all Australian capital cities. z 

High gain with reflector for fringe areas. Powdercoat boom with insulators. Was $329 


Save $40 E 
ca. 73151 Was$139 Feb $119 save 520 Feb. $2389) 


ji 
\ 
LA 
\ 
as 


Ce oe ow . 


eee eee UHF/VHF HOME BRellmate PIR 
] : OR CARAVAN Pulse count, 24 element, 


PARITY £FIRIAA 000 sold. See cat page 151. 
Cat. LA-5016 


Was $39.95 


| 8 CHANNEL STEREO MIXER KIT 
| REF: SILICON CHIP NOV + DEC 1996. 

| This new design from Silicon Chip is 
easy to build and features the latest low £ 
| noise op amps and circuit design. a 
Included are 8 main input channels, an 
auxilliary input channel, LED bargraph 
level meters, effects send and return loop plus comprehensive monitoring 
facilities. This mixer is ideal for home studio/ multimedia production, band i 
work plus P.A. applications in schools, churches, halls etc. Other features - 

include: stereo outputs, channel panning, separate bass and treble, Includes adjustable Save $4 95 
balanced inputs using 6.5mm phono or XLR, balanced stereo out, plus polarisation, lightweight, z 
monitor outs for peacenones and foldback. Construction has been refined anodised, 3 year warranty. 
to just one main PCB and a small power supply PCB. As all input/output tal i 

| sockets and switches are PCB mounted there's no complex wiring required Ac od page {70 ! APOLOGY iN 


making this mixer a breeze to construct! The mixer kit is supplied with PCB [ 
and all on-board components and hardware including pots and knobs. A WAS $77. 95 SAVE $18 iin our January Ads we advertised ağ 


low radiation torroidal transformer and power supply components are also FE B $ 59 9 5 ! JUMBO 2100mAH MICROTEC BATTERY ! N 


supplied. A professionally punched and silkscreened front panel is available l IN 
separately. A punched and zinc passivate coated chassis is also available ifor $49. 95. Unfortunately this price i 
i was incorrect - the correct price is 


separately. See Silicon Chip Nov for full specs. 

MIXER KIT Cat. KC-5214 vpn NEW BUY 10 $79.95. We apologise for IN 

SLOPING CHASSIS Cat. KC-5216 € LESS 1 O94 inconvenience caused | 1 
o 3 d 


jj FRONT PANEL cat. Kc-5215 SOO 


I 
I 
I 
I 
I 
E 


30M ROLL 750 > CABLE 


SC2V light duty coax. Black in colour. 
Cat. WB-1999 Cat Price $16.95 


eb 354 O save $6.95 


2 WAY D25 SERIAL TYPE IN METAL BOX 
Cat. XC-5062 E 
J] Quality KAO Cat. Price $24.95 Shielded . °2.54mm | 
4 Brand. snom volt: 12VDC 
] Cat. XC-4710 Feb $1 2.50 | b *coil resistance: 
: = — . 10500 enom input 
Feb $20 1 / 2 Pr Ice 3 Includes: 1x3.0mm 3x3.5mm puse 


: power: 138mW *must operate volt: 
10 For $175.00  awavp2s SERIAL TYPE IN METAL Box. 2x4.0mm 4x3.175 mm (1/8) ^ BVDC emust release volt: 0.8VDC 


Cat. XC-5071 Cat. TD-2405 * *max voltage: 22VDC ecase size: 
MICROPHONE CABLE Cat. Price $49.95 Cat Price $14.95 22.8(D)x8.7(H)x8.8(W)mm. 
| Single core, ; Feb $20.00 Feb $8.95 cat sy-4035 WERE $2.00ea 
BRPO | ———À Save $29.95 | Save $6.00 Now Stea c or 10 for $5 
acus Conductor OD SR AMAZI NG BARGAI N A hy, fe v 
Cat. WB-1520 WORLD TRANSISTOR : “oes HG 
| Was $1.70mt. d COMPARISON TABLES ) : 


$166 per 100mt. roll. 
Feb. $65 Roll 
| or $1 per mt 


Vol 1 (A-Z) Nive 
This comparative data book (Vol 1) contains more than p 
11,000 different transistors and FETs all of which are Mixy 

listed alphabetically. Each page is divided into 3 Di MR 

sections:- The description part with the columns - type, ray 


TA hys 
"t material, polarity and desc of application. The data part : FESO, 
kit includes: *IC inserter «IC with the most important ratings, divided into clear 
extractor with securers ePin columns, and a drawing of the corresponding case = 
vice eTweeters «1/4", 3/16" nut with the connection sequence. The alternative - type Tem 
screwdriver «T15 torx part, listing, as far as possible, the most suitable alternate Say 
screwdriver «Panstubetor types. Softcover. 270 pages. 215 x 147mm. 
storage ¢#1 and #0 Philips Cat. BM-4584 Was $ 1 8.95 
— Screwdriver «1/8" and 3/16” Vol 2 (O - 


slotted screwdriver eZipper This volume contains more than 15,000 devices. It includes 2N, 2SA, B, C, D, 2SK, J 
case eSize 220 x 155 x 38mm  Mosfets and more. Softcover. 430 pages. Size 215 x 147mm. 


Cat. TD-2040 Cat. BM-4585 Was $ 1 8.95 
Was $25.95 BUY VOL. 1 & 2 FOR THE PRICE OF 1 
$18.95 FOR VOLI & 2 


DATABANK CALCULATOR WATCH 
HOBART Three line databank which will store about 50 names and phone 
STORE OPEN numbers - 1.4k memory - secret lock function - 5 tone. Up to 10 alpha 


characters and up to 20 numerals.See 96 Cat, page 169 for details of 
<> TEND —H. this amazing watch. Cat. XC-0260 
iota Was$19.95 Feb $12.95 Save $7 


HEAD OFFICE Distributed | WHOLESALE MAIL ORDERS FREE POST TO: | 
8-10 LEEDS ST RHODES 2138 Quality | PHONE: (02) 9743 5222 | Reply Paid 72. Jaycar Mail Orders. PO Box 185 Concord || 


j Save $60 


I 
E 
E 
E 
[ 


Save $9.00 


PHONE: (02) 9743 5222 1505002 | ORDERS: 1800 620 169 | NSW 2137 FREE CALL FOR ORDERS: 1800022888 — || 
FAX: (02) 9743 2066 i s oie FAX: (02) 9743 3070 | ENQUIRY HOTLINE: (02) 9743 6144 FAX: (02) 9743 2066 


Australia ROAD FREIGHT ANYWHERE IN AUST (up to 20kg) $14.00 
POST & PACKING $10 to $24.99-$4.00 $25 to $49.99=$5 $50 to $99.99-$7 OVER $100=$8 


ADELAIDE SA *194 Wright St Iby St) ¢Ph:(08) 231 7355 SYDNEY CITY | «129 York St ePtr(02) 9267 1614 eFax: (02) 9267 1951 
eFax:(08) 231 7314 SMOE. 5.30 eFri:8.30 eSat:9-4pm e Mon/Fri: 8.30-6pm eThurs 5:8.30pm eSat:9-4pm i 
BURANDA QLD e144 l'agan Rd wi (07) 3393 0777 eFax:(07) 3393 004 BANKSTOWN o e is EN Me i sph (02) ase e Cee ü 
*Mon/Fri:9-5.30 eThurs:8.30 e Sat:9-4 2007 eMon/Fri:9-5.3 urs:8.30pm eSa eSun 
CANBERRA ACT “tel A Fysh iik ePh ie eae dani GORE HILL * 188 Pacific Hwy Cnr. Bellevue Ave ePi; 02) 9439 4799¢Fax. 


x:(06) 239 1821 eMon/Fr i9- 5.30 eSat:9-1pm (02)9439 4895 Mon/Fri;9-5.30 Thurs: 8 (30° Sat:9-4 -4eSun:10-4 
MELBOURNE CITY «Shop 2 45 A Becken Sieb (0) 9603 030« oes 199 | PARRAMATTA B28 Mon: 30e hue one S da Sun MUR 
e Mon/Fri8.30-5.30 eFr8.30 eSat830- eSun-i0-ipm — | PENRITH «199 High St ePh(047) 21 8337 eFax(047) 21 8935 
COBURG VIC e266 Sydney Rd ePh:(03) 9384 1811 eFax:(03) 9384 0061 


=? 


e Mon/Eri-9-5.30 eFri-3.30 eSat9-4pm RHODES e Mon/FTI:9-5.30 e " Poe ex t:9-4pm m e Sun: 10- wu 
SPRINGVALE VIC | «357-369 Springvale Rd Mulgrave, Nr Cnr. Dandenong Rd ohio LES dn THUS NE 
*Ph:(03) 9547 1022 «Fax (03) 9547 1046 NEWCASTLE = «530 unie St. i Stewart Ave) um 653 799 
*Mon/Fri:9-5.30 eFri:8.30 eSat:9-4pm e Fax:(049) 653 796 ¢Mon/Fri:9 at:9-4pm 
HOBART *140 Campbell St. Hobart ePh: (03) 6231 5877 PERTH e326 Newcastle St Northbridge e Ph:(09) 328 8252 
eFax: (03) 6231 5876 eMon/Fri: 9-5.30 eSat:9-4pm *Fax:(09) 328 8982 eMon/Fri:9-5.30 eSat:9-4 


WATCH 


Compiled by GARRY CRATT* 


Apstar 1A, 134°E longitude: 

The location of Apstar 1A has angered 
Indonesian satellite operator Pacifik 
Satelit Nusantara, who claim to have reg- 
istered the orbital location in 1993 for 
their Palapa Pacific 1 satellite. The com- 
pany intends to make a formal complaint 
to the ITU. As has been demonstrated in 
the past, orbital location conflicts are 
becoming more common with the 
squeeze for spots over Asia. Indonesia 
has been testing a new ground station, 
causing interference to the Apstar signal. 
Asiasat 2, 100.5°E longitude: 

The Egyptian Telecommunications 
Union has signed a multiple year lease 
for one 36MHz transponder on this satel- 
lite for the provision of Arabic language 
(and others) throughout the Pacific. The 
transponder should be operational by the 
time this column goes to press. 

Elsewhere on AS-2, the final partici- 
pant in the European bouquet, Italian 
broadcaster Rai International com- 
menced operation in early November. 
The 5-channel digital TV service is now 
fully loaded and carries German, French, 
Italian, Spanish and the European music 
channel MCM, as well as 10 European 
radio stations. 

A further addition to this package is 
the projected feature of a 1-way Internet 
browser, to the Deutsche Welle service. 
By tuning a digital satellite receiver to the 
signal and through the addition of a sim- 
ple decoder box between receiver and 
computer, selected Internet sites can be 
downloaded at up to 255kbp/s, a signifi- 
cantly better rate than through a tele- 
phone line. 

The service is due to commence on 
Asiasat 2 in March, following successful 
trials on some of the Deutsche Welle 
analog satellite channels in Europe and 
the USA. A 2.3m satellite dish is required 
for the reception of this digital package, 
in both Australia and New Zealand. 


Panamsat 2, 169° E longitude: 

Chinese Television Corporation (CTN) 
has announced it will use this satellite to 
transmit news feeds from within Taiwan, 
Northwest Asia and the Western USA to 
studios in Taipei. 

Use of the transponder should com- 
mence early in February. Few analog 
transponders remain on this satellite 
(CNN, NHK, TVSN), as Panamsat has 
elected to adopt the Scientific Atlanta 
MPEG PowerVu compression system ex- 
clusively, when a digital platform is re- 
quired. The proprietary S/A PowerVu 
system is not immediately capable of 
receiving DVB compliant MPEG-2 sig- 
nals. 

Gorizont 30, 142.5°E longitude: 

Papua New Guinea broadcaster EM 
TV has now adopted Videocrypt full time, 
based on observations made during De- 
cember last year. The motive for scram- 
bling all programs (even four hours of test 
pattern every morning) remains unclear 
as the broadcaster had advised they 
would be scrambling selected programs 
only, to prevent unauthorised re-broad- 
casting. 

Tamil broadcaster “Raj TV” has now 
disappeared from this satellite. Many 
operators have shown concern at the in- 
creasing degree of orbital inclination of 
this class of Gorizont satellite. 

Equipped with only north/south atti- 
tude correction, geostationary operation 
can only be guaranteed for two years or 
so, before inclined orbit operation is nec- 
essary. The effect of this is to force all 
ground stations to adopt dish tracking 
which is often not practical. No doubt 
EM TV will be faced with the decision to 
“ytrack” or change satellites during 1997. 
Gorizont 29, 130°E longitude: 

Although reported as being sold to a 
consortium in the Philippines and to be 
used for coverage of the Asia Pacific Eco- 


. nomic Forum held in Manilla in Novem- 


Italian broadcaster Rai International 
commenced operation on Asiasat 2 in 
early November. 


ber last year, the satellite remained on 
station at 130°E instead of being moved 
to 153°E as previously advised. 

All television broadcasts on this satel- 
lite have ceased and the fate of the satel- 
lite, which still has several more years of 
active life (in an inclined orbit) remains 
unclear. ; 

Optus B1, 160°E longitude: 

Sky network New Zealand will com- 
mence their long awaited satellite pay 
TV service in April. Initially, it will be 
operated in analog using Videocrypt 
scrambling (the same system used on the 
Sky network terrestrial pay TV system in 
New Zealand). 

As deregulation of the pay TV industry 
will occur on July 1 this year, the service 
could be available in Australia almost 
immediately after commencement. 
Measat 2, 148°E longitude: 

First signal reports of testing on this 
satellite were received in December last 
year. By the time this column goes to 
press, C band signals should be observ- 
able along the east coast of Australia. SC 


ERN tme ee 


* Garry Cratt is Managing Director of Av- 
Comm Pty Ltd, suppliers of satellite TV 
reception systems. Phone (02) 9949 7417. 
http://www.avcomm.com.au 
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CIRCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


DI-D4 
4Ax1N4007 
A 
240VAC 
N 
EO—_ 


AC power supply for 
photographic flashgun 


This circuit has been used to power 
a professional flashgun of about 200 
joules. It has capacitors of 1500uF rated 
at 500V with a maximum surge volt- 
age of 530V. 

The power supply delivers a regu- 
lated 480V to the high voltage capaci- 
tors and allows for mains variation of 
X996. An Arlec transformer which had 
two secondary windings of 12.6V @ 
3.5A on a segmented bobbin was re- 
wound to provide a secondary voltage 
of 395V AC. 

A full-wave rectifier gives positive 
halfsinewaves of 560V peak and these 


are truncated at 480V, using four 120V - 


zener diodes in series. This zener- 
regulated voltage is applied via diode 
D5 to the gate of SCR1. 

The SCR fires every time its gate is 
higherthan the cathode by about 0.6V. 
The resultant pulses charge the ca- 
pacitors until they reach 480V and 
then the SCR stops conducting and 
then fires intermittently to maintain 
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Dé 
1N4007 


the voltage. The fluctuation appears 
to be around +1V. 

A neon lamp was used as a flashing 
"ready" indicator. It fires at around 
85V and drops to 62V while conduct- 
ing. This range is increased by the 
divider action and was deemed unsat- 
isfactory. A 0.1uF capacitor was con- 
nected in parallel with the neon, trans- 
forming it into a relaxation oscillator. 
Every time the capacitor reaches the 
firing voltage of the neon, it fires and 
discharges the capacitor. The cycle is 
repeated while ever the supply is 
above 450V. This is adjusted by the 
100kQ resistor (in parallel with the 
neon). 

The 470Q 20W resistor limits the 
current charging the capacitors when 
they are fully discharged and natu- 
rally affects the time taken to reach 
full voltage. The system takes about 
six seconds to recharge the capacitors 
after each flash firing. When the flash 
extinguishes the capacitors still have 
about 100V when starting to recharge. 

The SCR is protected by diode D6 
when the AC is switched off and the 


capacitors are still charged. 

Many modern flashguns of this ca- 
pacity operate at 350V and the supply 
should be modified accordingly. 

Warning: this high voltage supply 
is potentially lethal. Only experienced 
persons should attempt to build it. 

V. Erdstein, 

Highett, Vic. ($40) 


Precision analog 
multiplier 


The National Semiconductor LM- 
13600 and LM13700 ICs, known as 
"dual output transconductance am- 
plifiers" differ from ordinary IC 
amplifiers in two main respects. First, 
they produce output currents instead 
of output voltages and second, their 
gains (gm) are variable as functions of 
input (control) currents. 

These properties make these ICs 
useful in applications such as voltage 
controlled amplifiers and filters, auto- 
matic gain control (AGC) amplifiers 
and voltage multipliers. Examples of 
the latter include RMS voltmeters, 


power meters and watt-hour meters. 
One problem with these ICs is that 
the relationship between gain and in- 
put control current is not perfectly 
linear over their entire operating 
ranges. In some applications this may 
not be a serious problem but if these 
ICs are to be used in precision appli- 
cations then it could be significant. 
That turned out to be the case with a 
project which was intended to meas- 
ure the energy in high voltage pulses. 
The design concept involved using 
one of the two amplifiers in an 
LM13600 to generate an output volt- 
age proportional to the square of an 
input pulse voltage. This voltage could 


45V 


then be integrated using an ordinary 
op amp to obtain the pulse energy. 
The circuit used was a “four quadrant 
multiplier" and was an adaptation of 
a circuit in the National Semiconduc- 
tor data sheets for this device. 

The problem showed up as an asym- 
metry in the output waveform for the 
positive and negative halves ofa sinu- 
soidal input. The degree of asymme- 
try in the waveform began to be sig- 
nificant for output voltages outside 
the range of 0-200mV peak-to-peak. 
This effectively limited the basic op- 
eration within this range since gain 
symmetry was a critical requirement. 

The non-linearity problem was 
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solved by a cancellation method: two 
identical circuits were set up but with 
the signal into one reversed in phase 
with respect to the other and the out- 
puts ofthe circuits were combined, as 
shown in the accompanying circuit. 

In this mode of operation, the out- 
put waveform was symmetrical over 
the range of 0-3V peak-to-peak (a 15:1 
improvement over the basic circuit). 
Also, the output distortion at frequen- 
cies above 10kHz was significantly 
reduced at all signal levels. The cir- 
cuit is usable for input signals up to 
200kHz. 

Herman Nacinovich, 

Gulgong, NSW. ($50) 
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Contro 
Multip 


Last month, we featured the circuit details of this 
Smoke Alarm Monitor. It will control up to 10 
smoke detectors with the ability to disarm and 
automatically rearm two detectors so you can 
cater for childrens' parties, candlelit dinners and 
open fires in the winter. This month we give the 
construction and installation details. 


Based on cheap and readily avail- 
able ionisation smoke detectors, this 
Smoke Alarm Control Panel solves 
the problems of maintaining continu- 
ous monitoring of up to 10 smoke 
detectors. Why 10? As outlined in last 
month's article, if you have only one 
or two monitors in the typical Aus- 
tralian home, you are not safe against 
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fire. Fire could start in a room with a 
closed door and even if a smoke de- 
tector is ultimately triggered it may be 
too late to save your home or your life. 

As noted last month, you need a 
smoke detector for every bedroom 
which has any electrical equipment 
plus a detector for every other room 
with electrical gear, apart from the 


kitchen and garage. For more infor- 
mation along these lines and the cir- 
cuit description, you will need to re- 
fer to last month's issue. 

In setting out the construction de- 
tails, we will first discuss the assem- 
bly ofthe Control Panel and then con- 
tinue with the modification of stand- 
ard smoke detectors which are avail- 
able from any hardware store or su- 
permarket. Finally, we will discuss 
the installation of a typical home sys- 
tem. 


Control panel assembly 


The SILICON CHIP Smoke Alarm 
Control Panel is housed in a plastic 
case measuring 180 x 260 x 65mm. 
This would normally be mounted on 
a wall and so the top cover of the case 
becomes the control panel. We fitted 


Panel For 


PART 2: 
By JOHN CLARKE 


e Smoke Alarms 


Left: the finished Smoke Alarm 
Control Panel has 10 LEDs which 
cycle through as each smoke detector 
is polled. The smoke detectors are 
modified battery operated units which 
are much cheaper to buy than mains- 
powered detectors. 


our prototype with a Dynamark label 
measuring 127 x 144mm. 

Inside the case, the circuit compo- 
nents are mounted on two separate 
PC boards. The main board measures 
149 x 251mm and is coded 03312961. 
It is installed in the base of the case 
and has a number of multi-way termi- 
nal connectors for all the connections 
from the smoke detectors. Two large 
holes at the top of the main board are 
for cable entry for the smoke detector 
wiring, although these may not be 
used if the cables are brought in via 
one of the side panels. 

The second board measures 112 x 
151mm. It is coded 03312962 and it 
carries all the LED indicators and 
pushbutton switches for the smoke 
detectors. 

Before you begin assembly of the 


The finished front panel board with all the LEDs in place. Note that they must 
be test-fitted in the front panel before they are soldered. 


PC boards, check each one for shorts 
between tracks or breaks in the cop- 
per pattern. You may need to drill out 
some holes for mounting the PC 
boards, the transformer, REG1 and for 


cable ties to hold down the SLA bat- 
tery. The component overlay for the 
main board is shown in Fig.1 while 
the second board is in Fig.2. 

Install all the links first and note 
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Fig.2: the component overlay for the front panel board. This board mounts 


face down into the front panel. 


that you must choose the appropriate 
link for the preset disarm period you 
require. Fig.2 shows the link for a 15- 
minute disarm period although we 
suggest that most people will want a 


longer delay — the choice is yours. 
Next, install the resistors, using the 
resistor colour code table as a guide to 
the values. Alternatively, use a digital 
multimeter to check each resistor be- 


fore it is installed. This done, insert 
the diodes, taking care with their ori- 
entation. Note that diodes D1-D20 (see 
Fig.1) are installed with their cathode 
bands facing IC2. Similarly, on the 
second board, diodes D22-D29 are all 
oriented the same way, with their cath- 
ode bands away from the switches. 

Note that there are two types of 
diode used on the main PC board: 1A 
1N4004s which have a black body 
and the smaller 1N914s which .usu- 
ally have an orange glass body. The 
13V zener diode ZD1 is similar in size 
to the larger diodes so be careful to 
install it in its correct place. 

Five PC stakes are installed on the 
main PC board. Four of these are for 
the transformer secondary and the SLA 
battery terminals. The fifth is mounted 
at the end of the SLA battery position 
to stop it from moving along the board 
and encroaching on adjacent capaci- 
tors. 

Next, insert and solder in the ICs. 
Take care with the orientation of each 
and check that the correct type has 
been installed before soldering. The 
3-terminal regulator REG1 is mounted 
horizontally on a small heatsink us- 
ing a 3mm screw and nut. Bend its 
leads so that they insert into the holes 
provided. There are three transistors 
to be mounted on the main board; 
make sure they are oriented correctly. 

Take care with the polarity of the 
electrolytic capacitors when they are 
installed. Note that the electrolytics 
on the front panel board are mounted 
horizontally to allow clearance be- 
tween the board and front panel. 
Switches 81-813 are oriented with the 
flat side towards the top edge of the 
board. We used grey switches for S1- 
S11 and S13. Green switches were 
used for $12 and S14. 

When installing the terminal strips 


RESISTOR COLOUR CODES - CONTROL PANEL 


a 
d 
m 
d 
d 
m 
m 
u 
m 
=) 


4-Band Code (1%) 

yellow violet yellow brown 
brown black yellow brown 
orange orange orange brown 
brown black orange brown 
red red red brown 

brown black red brown 

blue grey brown brown 
brown red brown brown 
brown black brown brown 


5-Band Code (195) 

yellow violet black orange brown 
brown black black orange brown 
orange orange black red brown 
brown black black red brown 

red red black brown brown 
brown black black brown brown 
blue grey black black brown 
brown red black black brown 
brown black black black brown 
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Fig.3: the wiring details 
inside the case. Apart 
from the mains wiring, 
the interconnections are 
made using rainbow 
cables terminated to 
headers. 


on the main board, orient them with 
the wire entry side as shown on Fig.1. 
Also mount the 180 5W resistor and 
the pin headers for the A, B, C and D 
connectors. If you use 8-way headers 
in the 7-way C and D positions, the 
end pin of each should be cut off. 
Transformer T1 is mounted on the 
main board using 3mm screws and 
nuts. The earth solder lug is secured 
on the transformer mounting screw 
with a star washer and nut. The SLA 
battery is mounted on its side with 
the terminals facing the 1800 5W re- 
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sistor. Secure the battery to the PC 
board using cable ties as shown. 


Drilling the case 


Because it is assumed that the Con- 
trol Panel will be mounted on a wall, 
we have used the case unconvention- 
ally. The main board is mounted in 
the case lid (recognised by the brass 
inserts in the four corner posts), while 
the front panel is mounted in the base 
of the case. This has been done so that 
after installation, the lid can be re- 
moved by undoing the four screws. 


You will need to drill a hole for the 
cord grip grommet adjacent to where 
the transformer will be positioned. 
The main PC board can be attached to 
the lid of the case using 3mm screws 
at the mounting standoffs. 

The front panel section of the case 
will need to be drilled for the switches, 
LEDs and fuseholder. $15 and the fuse- 
holder should be located 17mm in 
from the lefthand edge of the case to 
provide clearance for the transformer 
body. Position the fuse and S15 at 
25mm and 55mm respectively up from 


the bottom edge of the case. 

The disarm LED11 for alarm 1 is 
located 22mm in from the righthand 
edge and 22mm from the top edge of 
the case. Attach the Dynamark label 
with LED11 in the above position and 
drill out holes for the switches and 
LEDs and insert the 3mm LED bezels. 

Place the front panel PC board in 
position under the front panel and 
secure with 3mm screws and 6mm 
spacers into the integral standoffs in 
the case. (The spacers can be held in 
place over the screw using “Blu-Tack” 
as an aid in assembly). 

Push the LEDs into the bezels and 
solder in place on the board. Then 
remove the front panel PC board which 
is now ready for wiring. 

Wiring 

All of the wiring details not shown 
on Fig.1 & Fig.2 are shown in the 
diagram of Fig.3. This should be 
closely followed, in conjunction with 
the circuit diagrams published last 
month. 

Cut a 220mm length of 6-way and a 
160mm length of 6-way rainbow ca- 
ble. You also need a 400mm length of 
7-way and a 250mm length of 7-way 
rainbow cable. Strip one end of each 
cable and insert the 220mm 6-way 
length into the A bus of the front 
panel PC board. The 160mm length of 
6-way cable is inserted into the B bus. 
The 400mm length of 7-way cable is 
for the C bus and finally the 250mm 
length of 7-way is for the D bus. Strip 
the other ends of each cable of insula- 
tion and attach the header pins to 
each lead. Now slide the pins into the 
header shell and plug it into the main 
PC board. 

Use 250VAC rated hook-up wire for 
the mains wiring. Alternatively, strip 
some wire out of the mains cord. The 
mains cord should be secured with 
the cordgrip grommet so that it cannot 
be pulled out of the case. The green/ 
yellow striped wire should be sol- 


Fig.4: one of these 
PC boards needs to 
be fitted inside each 
smoke detector. The 
board is designed to 
fit inside the battery 
compartment. 


dered to the solder lug located on the 
transformer mounting foot. 

Use heatshrink tubing over the fuse 
and mains switch wiring to prevent 
accidental contact with the live ter- 
minals. Similarly, the terminals to the 
transformer primary must be sheathed 
in heatshrink tubing after wiring. Con- 
nect the short lengths of hookup wire 
from the transformer secondary to the 
PC stakes on the main PC board. 

The battery terminal wiring con- 
sists of short lengths of hookup wire 
with spade terminal clips attached to 
one end. Solder the free end to the PC 


stake on the board, taking care with . 


the polarity when connecting to the 
battery. 

Apply power to the circuit and 
check that there is about 9V between 
GND and the + terminal on the termi- 
nals strips. Initially, LED1 should light 


TO ALLIGATOR CLIP AND 
” IONIZATION CHAMBER 


TO BATTERY CLIP WIRES 
D 


This is a 
finished smoke 
detector PC 
board, about to 
be installed in 
the battery 
compartment 
of a Kambrook 
smoke detector. 


and then LEDs 2-10 should light in 
sequence, taking 7 seconds to cycle 
through. Press the disarm switches 
and check that the associated LED11 
or LED12 lights. They should extin- 
guish when the associated rearm 
switch is pressed. 

If you find that the circuit does not 
operate as described, check that the 
rainbow connectors are terminated in 
the correct positions and with the right 
polarity. Also check the supply to all 
ICs. There should be 9V between pins 
1 & 8 of IC1, IC4, IC5 & IC6; 9V be- 
tween pins 16 & 8 of IC2 & IC7; 9V 
between pins 4 & 8 of IC3; and 9V 
between pins 14 & 8 of IC8. 


Smoke detector PC board 


The small PC boards for the smoke 
detectors can now be constructed. 
These measure 46 x 23mm and are 


RESISTOR COLOUR CODES - DETECTOR PC BOARD 
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This folded-out view of the Control Panel shows the wiring to the two PC 
boards. Take care to ensure that the mains cord is correctly anchored. 


coded 03312963. You will need one of 
these boards for each smoke detector. 

Install the five resistors and single 
diode and then the transistors; take 
care to use the correct type in each 
place. Insert and solder the four PC 
stakes on one end of the PC board and 
the 4-way terminal strip at the other 
end. 

The capacitors are mounted as close 
as possible to the PC board with the 
polarity as shown. The LED mounts 


ÉD 


with its leads bent at right angles so 
that it protrudes above the edge of the 
board. We used Kambrook SD28 
smoke detectors as our prototypes and 
the PC board is mounted with a self- 
tapping screw through the battery 
holder side panel as shown in the 
photograph. 

It should be possible to mount the 
PC board in the battery compartment 
of the smoke detector but the LED 
may need to be connected to the lid 


The front panel board is secured to the lid on 10mm standoffs. It is linked to the 
main board using rainbow cables terminated in header plugs. 
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with flying leads in some cases. 

Cut offthe battery clip forthe smoke 
detector and solder the supply wires 
to the + and GND terminals on the PC 
board. To make a connection to the 
ionisation chamber, we used an alli- 
gator clip soldered to a length of 
hookup wire. You can't solder to the 
ionisation chamber because it is stain- 
less steel and you can't undo one of 
the screws because they are tamper 
proof. To make a secure connection, 
bend out one of the metal slots and 
attach the alligator clip to this. 

On other smoke detectors it is pos- 
sible to make a connection to a wire 
which is attached to the ionisation 
chamber. 

Finally, attach a length of hookup 
wire to the piezo terminal which has a 
red wire from the smoke detector cir- 
cuit already connected. 

We drilled a hole in the side of the 
smoke detector case to allow access to 
the lower screw terminals on the add- 
on PC board. You may have to make a 
different arrangement for other mod- 
els of smoke detector. We have pro- 
duced a label to designate the exter- 
nal connections and a copy of this 
should be affixed to the terminal block 
in each detector. 


Drill a hole in the alarm lid for the 
LED bezel, taking care to mark the 
correct place before drilling. 

Since the smoke detector has now 
been modified to be powered from an 
external source, there is no need to 
access it once it has been installed. 
We have produced a label which states 
that the are “No user serviceable parts 
inside". Copy as many as you need 
and affix them to each detector. This 
is to comply with Australian Stand- 
ards AS3786-1993. 


Testing 


When you have finished modifying 
all the smoke detectors, they can be 
temporarily connected to the Control 
Panel. Make sure that the connections 
are correct before switching on power. 
Note that the “in” and “out” terminals 
on the smoke detectors connect to the 
"test" and "in" terminals on the con- 
trol panel. To avoid confusion, they 
have also been labelled A and D. The 
A terminal (in) on the smoke detector 
should attach to the A terminal (test) 
on the control panel. Similarly con- 
nect the B to B, C to C and D to D. 

Apply power and check that the 
LED in each smoke detector flashes 
about once every three seconds. Press 
the disarm switches to check that the 


03312962 


The modified Kambrook smoke detector. The LED on the PC board protrudes 
through the lid and flashes every three seconds as an indication that it is 
powered. 
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T^ Fig.5: this is the 

full-size etching 
pattern for the 
front panel PC 
board. Once 
again, check the 
board carefully 
before installing 
any parts. 
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SMOKE ALARM 


9 o Fig.7 (above): full 
size artwork for 
the smoke 


9 9 detector board. 
Up to 10 of these 
e ® boards will be 


required, one for 
o each smoke 
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No user serviceable 
parts inside 


Fig.8: copy this label on a photostat 
machine and attach it to the outside 
of each smoke detector. 


Fig.9: attach this label 
E LS M to the terminal block in 


each smoke detector. 


LEDs for smoke detectors 1 and 2 stop 
flashing. Press the rearm switches to 


reapply power. Before proceeding fur- . 


ther, use some “Blu-Tack” in the top 
of each smoke detector piezo siren to 
reduce the sound level. 

Now press the test switch on the 
Control Panel for one of the connected 
smoke detectors. Its siren should 
sound after a few seconds and when 
the LED on the Control Panel lights, it 
should remain lit for about four sec- 
onds. The alarm will then stop and 
the next LED will light. During this 4- 
second time interval some of the other 
sirens may sound. Make this test on 
all connected smoke detectors. 

Ifthe test switch on one of the smoke 
detectors is pressed, then when the 
associated LED on the Control Panel 
lights (ie, when the detector is polled, 
all the other smoke detector alarms 
will sound. 

Next, disconnect the mains power 
and check that the SLA battery con- 
tinues to power the circuitry. Do not 
forget to remove the “Blu-Tack” from 
the piezo sirens after all the checks 
have been completed. 


Installation 


As noted previously, the Smoke 
Alarm Control Panel is designed to 
mount on a wall and preferably inside 
a closet or cupboard. The smoke de- 
tectors should be mounted in accord- 
ance with the brochure supplied with 
each unit. s 

Each detector should be linked back 
to the Control Panel via its own length 
of 4-way telephone cable and these 
cables should all be in the ceiling 
space. After all, it would be no good if 
a fire started and burnt out the cables 
before the alarm went off! 

Finally, note that the parts list pub- 
lished last month should show four 
1kQ resistors (not three), while a 47kQ. 
resistor should be added to the circuit 
between pin 11 of IC5f and the +9V 
supply. In addition, one of the 100uF 
bypass capacitors should be 10uF. SC 


We made the connection to the stainless steel ionisation chamber via an 
alligator clip. Other smoke detectors are easier, as they have a wire connection 
to the chamber. 
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Fig.10: this is the full-size front panel artwork for the control panel. 
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We must learn to interpret what we see on 
the digital oscilloscope screen. The display 
is only a reconstructed image of the 
waveform which is sampled during a very 
small fraction of the total signal time. And 
incorrect operation can introduce alias 
“ghosts” — signals which don't exist at all. 


By BRYAN MAHER 


While digital oscilloscopes are pow- 
erful instruments, they take some get- 
ting used to, particularly for people 
who have used analog scopes for many 
years. 

In reality, there are significant dif- 
ferences between displays of the same 
signal seen on a digital or analog os- 
cilloscope. And both displays are 


likely to be different from the real live - 


signal. 

Each scope shows a different im- 
age, neither of which is a true repre- 
sentation of the actual electrical wave- 
form. For anyone who has used an 
analog scope for many years, there 
must first be the realisation that the 
screen display is not reality and that 
both analog and digital scopes give 
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different “filtered” views of real sig- 
nals. 

All of which is an admission that 
the signal seen on a digital scope can 
look quite different to the same signal 
on an analog instrument. Moreover, 
on a digital scope, it will probably 
look much noisier. Is that noise really 
there? Well, yes, in many cases it is 
and it is just not seen on the analog 
instrument. 

These noisy traces are in sharp con- 
trast to the smooth traces of an analog 
scope. Together with the complexities 
of screen menus, they make some long- 
time analog scope users reluctant to 
invest in a digital storage scope. This 
aversion is unfortunate, for it denies 
those people access to the great signal 


scopes 


processing advantages of the digital 
instrument. 


Why the trace wriggles 


The wriggly nature of the trace hits 
you in the eye, even on large ampli- 
tude signals, such as that shown in 
Fig.1. By contrast, the same signal dis- 
played on an analog scope is likely to 
be as clean as whistle. 

What happens when we photo- 
graphically enlarge a portion of the 
baseline trace seen in Fig.1? The re- 
sult of an 8-times magnification is 
shown in Fig.2. The wriggles are a 
form of noise. But their large ampli- 
tude, even on signals as big as 8V, 
indicates some source other than ran- 
dom noise at the scope input. And 
because of the digitising process the 
digital scope trace tends to have a 
characteristic “jaggy” appearance. 

This is very different from the natu- 
ral random noise generated in high 
gain preamplifiers which we see on 
analog scopes. But some noise im- 
pulses are too fast to generate enough 
light in the phosphor and so are not 
visible unless we turn up the bright- 
ness. This means we are never sure of 
the true amount of noise when using 
an analog scope. 

The jaggies on all digital scope dis- 
plays operating in simple mode stem 
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This glitch triggered the oscilloscope, 
other edges had no effect. 
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Fig.1: a digital scope can find an elusive in but the trace is wriggly, 


even on 8V signals. 
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Fig. 2: photographically enlarging the trace of Fig.1 shows an artificial 
jaggy waveform, characteristic of digital scopes used in simple mode. This 
jaggy waveform is independent of signal amplitude. 


from four sources. The first and pre- 
dominant cause is inherent noise 
within the analog to digital (A/D) con- 
verters. 


Digitising rates 

Designers face great problems when 
digitising rates from 100MS/s up to 
8GS/s are required. At this rate, even 
flash A/D converters are inadequate, 
because their speed is ultimately lim- 
ited by the slew rate of the analog 
comparators used. A new technology 
is needed. 

In many Tektronix digital scopes an 
extra component is added. At a very 
fast sampling rate, one complete record 
(collection) of samples is passed into 
a proprietary line of special semicon- 
ductor analog storage elements. 

Then the sampler pauses, while this 
temporarily stored’ analog record is 
shifted out at a slower rate to an A/D 
converter. The digital data so produced 
is concurrently recorded in the 
memory. This double shuffle achieves 
the complete digitisation at an appar- 


ent rate extending up to 5GS/s. 

Other manufacturers combine many 
digitising paths to achieve high speed. 
The Hewlett Packard HP54720/10 
model contains 16 500MS/s 8-bit flash 
A/D converter channels. All the data 


outputs can be interleaved to produce 
an equivalent 8GS/s rate of A/D con- 
version, with an extremely short ef- 
fective sampling period of one pico- 
second. 

Such speeds are way beyond the 
capabilities of any direct single stage 
A/D converter technology currently 
in existence. Digitisation in multiple 
stages, though necessary to achieve 
the required speed, unfortunately does 
generate noise. This is the dominant 
cause of the wriggly baseline and trace 
observed when any digital storage 
scope is used in simple mode. 

Digital oscilloscope manufacturers 
admit that the displayed baseline and 
trace always contains wriggles of two 
to three pixels in amplitude. One pixel 
is the smallest possible increment in 
vertical amplitude of the display and 
is equal to 1/256 or 0.4% of the screen 
height. 

Because the digitising section comes 
after the preamplifier and attenuator 
stages, this noise introduced by A/D 
conversion is the same at all signal 
levels. In stark contrast, analog scopes 
only show baseline noise on tiny sig- 
nals, of much less than a millivolt. 


Averaging mode 


One way to reduce the apparent 
noise on a digital scope waveform is 
to operate in averaging or High Reso- 
lution mode. Averaging means the dig- 
ital data from a number of successive 
recurrent sweeps is averaged before 
being displayed. HighRes is an ingen- 
ious method wherein averaging can 
be done even on a oneshot. Because 
random noise averages out to zero, the 


Fig.3: to 
demonstrate 
quantisation noise, 
the lower trace 
sinewave signal 
was sampled, 
digitised and 
immediately 
reconverted back to 
analog, then 
displayed in the 
upper trace. Any 
imperfections not 
noticed in the lower 
trace are enlarged 
in the upper trace 
by the digitisation. 
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This sequence of scope waveforms shows a 
sinewave signal at 10kHz displayed on a digital 
and an analog scope. The top waveform is from a 
Tektronix TDS 360 digital scope in sample mode at 
2 megasamples/second while the middle waveform 
is at the same sample rate but in average mode 
(128 waveforms averaged). Finally, the bottom 
waveform is from an analog scope. Note the very 
smooth trace. 
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trace then seen on the screen is much smoother. We will 
investigate averaging and high resolution modes in the 
next chapter. 


Quantisation noise 


A second cause of the wriggly trace in digital scopes is 
thequantisation noise described in the previous chapter. 
Readers will recall that the A/D converter breaks down 
the continuous analog signal into 256 or more discrete 
decision levels. The A/D converter output data is a 
digital code representing the nearest decision level be- 
low the voltage of the analog sample. 

Quantisation noise arises from the difference between 
the actual voltage of each sample and the smaller voltage 
values represented by the corresponding digital words. 
A steadily rising analog voltage into an A/D converter 


produces a digital output rising in a staircase of discrete . 


steps. The same applies for falling slopes. So the trace 
displayed on any digital scope is fundamentally a series 
of small increments, rather than a smooth continuous 
line. 

Quantisation also results in a secondary source of 
noise. If an analog signal is just below some particular 
decision level, any tiny fluctuation or noise spike can 
push the signal momentarily above that decision level. 
Thus the next higher digital data is generated by the A/D 
converter, lifting the display up one whole pixel each 
time this occurs. 

Itis possible to demonstrate quantisation noise. In the 
analog scope photo of Fig.3; the lower trace shows a 
sinewave which was also fed into a sampler and A/D 
converter. 

The resulting digital data was immediately converted 
back to analog form by a digital/analog (D/A) converter 
and the result shown as the upper trace. 

Small irregularities are present in the lower sinewave 
but are too fast or too small to be noticed. And some 
noise exists in the reference voltage ofthe A/D converter. 
Each fast noise impulse momentarily lifts the analog 
amplitude up into the next decision level, so producing 
a higher digital word. Thus lots of small step errors are 
produced. 


Pulse stretching 


A third effect which makes quantisation noise worse 
could be called "interference pulse stretching". Many 
noise pulses are too fast to be seen on an analog scope but 
when captured by a digital scope's sampler, it holds the 
signal voltage steady until the next sample is taken. 
Hence the sampler stretches fast noise pulses out to 
equal the sampling period, so they can be more clearly 
seen. 

A fourth very important contribution to the wobbly 
trace displayed on any digital scope is directly related to 
the waveform capture rate and screen update rate. 

This points up the vital difference between the dis- 
play on any scope and the real live signal we wish to 
investigate. 

Using an analog scope, in many circumstances you 
will never see noise impulses, for two reasons, as illus- 
trated in Fig.4. 

Firstly, they are usually not in synchronism with the 
scope's horizontal sweep and so occur on a different part 
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Fig.4: an analog scope may update its 
display every five microseconds, with 
about 500 sweeps superimposed. 
Individual asynchronous noise pulses 
do not overlay, so they are usually not 
seen. 


DISPLAY 


of the trace each sweep. 

Secondly, and this is of the utmost 
importance, very often the display on 
an analog scope is an overlay of hun- 
dreds or thousands of superimposed 
sweeps. 

Suppose for example that you are 
looking at the 3MHz signal shown in 
Fig.4(a), with the sweep speed set to 
0.1us/div. The forward trace takes ius 
and the retrace and holdoff might 
occupy 2us each, as illustrated in 
Fig.4(b). That is 5us for each complete 
display cycle. Therefore, your scope 
trace will sweep across the screen 


200,000 times each second. 

This is your update rate, the number 
of times your display is renewed each 
second. All these traces are being 
drawn on your screen, each one on 
top of the last. 

You are capturing and displaying 
only one out of every five microsec- 
onds of the live signal. You could say 
your waveform capture rate is 200,000 
waveforms/second, which in this case 
is 2096 of the live signal. 

If you have turned up the bright- 
ness (intensity) such that the effective 
persistence time of the screen phos- 
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phor is 2.5 milliseconds, then the dis- 
play you see is the overlay of about 
500 traces superimposed, each show- 
ing the same signal pattern. 

The display is really the average of 
500 views of the input signal, with the 
noise averaging towards zero. There- 
fore you will never notice the noise 
that is present and the trace and base- 
line will be the smooth clean lines 
which analog scope users have come 
to expect. 

But this means that analog scope 
users are blissfully ignorant of noise 
and interference which could be play- 
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Fig.5: a conventional digital scope may sample the real live signal for only one microsecond, then display 
that segment for perhaps 33,000us. You see only 0.003% of the live signal. 
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PERIOD = 500us - 
i fB = finpyt = 2000Hz 


PERIOD = 5ms 
falias = 200Hz 


ing havoc with the circuit or equip- 
ment they are measuring. 

When those same signals and inter- 
ferences are fed to a digital scope as 
illustrated in Fig.5, the display will be 
quite different. Because of the effects 
listed above, noise pulses are recorded 
along with the wanted signal. 

Even though these interference 
pulses may be only nanoseconds in 
duration, they are liable to be dis- 
played. That might be regarded as a 
disadvantage of the digital scope. But 
many digital scopes also have a big 
advantage — they can be programmed 
to find glitches. 

The scope waveform of Fig.1 is such 
a case. The scope was programmed to 
search for and trigger the scope dis- 
play on any pulse which had a dura- 
tion between 0.5 and 4.5us. 

The instrument found one interfer- 
ence pulse having a duration of 2.01us 
within a collection of thousands upon 
thousands of clean signals. With the 
scope triggered on this glitch you can 
see and analyse it. 

Some digital scopes can be set up to 
be triggered on runt pulses or on speci- 
fied glitches as short as 2 nanosec- 
onds. This is just not possible with 
analog scopes. 


Aliasing 

A completely different type of error 
is sometimes seen on a digital scope 
when incorrectly used. The effective 
sample rate achieved is approximately 
proportional to the sweep speed you 
select. 

For example, a scope which is ad- 
vertised to sample at 2GS/s will only 
achieve that rate when you select the 
fastest sweep speed. 

Butthe same scope, when switched 
to a sweep speed of 5ms/div has an 
effective sampling rate of only 10kS/ 
s! That difference is crucial. 

At that setting, if you apply a 13MHz 
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Fig.6: a 2kHz 
sinewave was 
` sampled at 2200S/sec. 
This too-slow rate 
generated a 200Hz 
alias frequency 
which modulated the 
‘input sinewave, 
producing the false 
waveform displayed. 


sinewave you will see about two cy- 
cles of that signal, indicating a fre- 
quency of only 50Hz! But if you raise 
the sweep speed to 20ns, the scope 
will sample at 2GS/s. Then a little 
more than two cycles of the same in- 
put signal will be displayed, indicat- 
ing the true frequency, 13MHz. 

We should always use the scope to 
achieve the fastest sample rate possi- 
ble, otherwise the display may show 
the wrong frequency reading. Or in 
other cases we may observe distortion 
on fast edges in a complex waveform, 
with the low harmonics reproduced 
larger and out of proportion to the 
high harmonics. In other cases a sig- 
nal may seem to drift across the screen 
untriggered, like some weird appari- 
tion. 

Alternatively the screen may dis- 
play a signal component at a frequency 
which does not exist at the scope's 
input terminals, as illustrated in Fig.6. 

Here the input signal is a 2kHz 
sinewave and the digital scope is in- 
correctly operated with an effective 
sampling rate of 2200 samples/sec- 
ond. 


AMPLITUDE 


fs - 


=999kHz 
le] 


The display of the 2kHz signal ap- 
pears to be modulated with a slower 
component, which has a period of 
5ms, representing a frequency of 
200Hz. Yet no 200Hz signal was ap- 
plied to the scope. Where is it coming 
from? 

We say the 2kHz real signal is also 
masquerading under an "alias" (a false 
name) at a lower frequency, 200Hz. 
You càn see an apparent modulation 
pattern which has a 5ms period. It is 
important to understand what causes 
these strange phenomena and how to 
prevent them. 


Picturing voltage signals 


Normally, when we draw a signal 
waveform, we get something like 
Fig.7(a) which depicts a 1kHz sine- 
wave signal. We say that this is drawn 
in the frequency domain because the 
horizontal axis of the diagram is time 
which can be seconds, milliseconds, 
microseconds or whatever. 

But there is another way of depict- 
ing the same 1kHz sinewave signal 
and that is the frequency domain, as 
shown in Fig.7(b). 

In this case, the horizontal axis of 
the diagram is frequency and since we 
only have one frequency it is depicted 
as a vertical line at the 1kHz spot on 
the axis. The height ofthe vertical line 
is measure of the amplitude, just as it. 
is in the time domain. 

When you connect a 1kHz signal to 
a digital scope it will be sampled at 
some rate, which we will call the ef- 
fective sampling frequency, f,. 

Any sampling process generates har- 
monics and so the sampler output will 
contain the 1kHz input frequency, the 


TkHz FREQUENCY 
(b) 


fs fs + IkHz 
IMHz = l00lkHz 


FREQUENCY 


Fig.7: a 1kHz sinewave (a) can be represented in the frequency domain 
(b) as a vertical line on the horizontal frequency axis. Its height shows its 
amplitude. Sampling (c) at rate f, produces extra frequencies at f, +1kHz. 
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Fig.8: complex waveforms (a) can be depicted in the frequency domain (b) by a sequence of vertical lines representing 
the fundamental and all significant harmonics. The sampler (c) generates extra copies of all harmonics at the sum ` 
and difference of the sample rate f, and each harmonic frequency. 


sampler frequency f, plus the sum 
frequency (f, + 1kHz) and the differ- 
ence frequency (f, - 1kHz). These fre- 
quencies are shown graphically in 
Fig.7(c). 

If the sampling frequency is 1MHz, 
then the diagram of Fig.7(c) will show 
the input at 1kHz, sampling frequency 
at 1MHz, and the sum and difference 
frequencies: 

(1MHz + 1kHz) = 1,001kHz; and 
(1MHz - 1kHz) = 999kHz 

This description is a simplification, 
for the sampling process also gener- 
ates an almost infinite number of other 
multiples at still higher frequencies, 
which we choose to ignore. 

But most real life waveforms, espe- 
cially digital signals, are more com- 
plex and might be like the example 
depicted in Fig.8(a). Squarish wave- 
forms like this can be represented as 
the sum of a fundamental frequency 
sinewave plus many harmonics. And 
each harmonic is a sinewave with an 
appropriate amplitude and a frequen- 
cy which a multiple of the fundamen- 
tal. 

So the waveform shown in the time 


domain diagram of Fig.8(a) might be 
described in the frequency domain of 
Fig.8(b) as a fundamental frequency 
of 1kHz plus many harmonic multi- 
ples at frequencies 2kHz, 3kHz, 5kHz, 
7kHz ...21kHz, etc. 

We have stopped at the 21st har- 
monic on the assumption that har- 
monics beyond 21kHz will be insig- 
nificant. We say that the input signal 
occupies a frequency spectrum ex- 
tending from zero to the highest sig- 
nificant harmonic. 

In this case the bandwidth B ex- 
tends up to 21kHz. We refer to 21kHz 
as fp, the highest frequency in the 
input signal. We imagine an envelope 
shown as a dotted line in Fig.8(b) as 
the boundary of this spectrum B. 

When the complex waveform 
shown in Figs.8(a & b) is sampled, the 
sampler output looks something like 
Fig.8(c). Here we arbitrarily chose the 
sampling rate fs = 1MHz, so that f, is 
much larger than fp. 

The sum components generated by 
the sampler include the frequency f, 
added to the fundamental and to each 
harmonic of the input. These extend 


from f, up to the frequency (f, + fg). 
The difference components extended 
from f, down to the frequency (f, - fg). 
That is, the spectrum of the sampling 
products extends from (f, - fg) up to (fs 
F fp). 


Low pass filter 


The A/D converter must only see 
the spectrum of the input signal up to 
fg but none of the products of sam- 
pling; ie, above 21kHz in this case. 

To achieve this rejection, digital 
scopes include a programmable dig- 
ital low pass filter (LPF) between the 
sampler and the A/D converter. The 
lower part of Fig.8(c) shows this filter 
and its passband, drawn here just a 
smidgen wider than fp. 

This filter passes the input signal 
spectrum on to the A/D converter but 
blocks all other frequencies above fg. 
That desirable result depends on the 
sampling rate f, being much higher 
than the highest significant harmonic 
(fg) in the input signal. That point is 
vital! 

Just how much higher is enough? 
And what happens if f, is not high 
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Fig.9: if the sampling rate is too low (a) the spectrum (f, - fg) overlaps the filter passband, so alias frequencies are 
displayed. But (b) if fs > 2fg, all terms generated by the sampler are rejected by the filter LPF, so preventing aliasing. 


enough? Fig.9(a) illustrates a case 
where the input signals extend 21kHz 
but the sampling rate is only 22.5kHz; 
much too low. 

This could occur if you operate the 
digital scope at too slow a sweep rate. 


Fig.10: this diagram 
explains the alias 
frequency component 
seen mixed with the 
2kHz signal in Fig.5. 
The alias frequency is: 
(f - fain) = (2.2kHz - 
2kHz) = 200Hz. 
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This figure shows just the outline of 
each spectrum instead of depicting 
each and every harmonic. 


The vital point 


Now here is the vital point. Because 
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f; is so low, the sampler products in- 
trude into the spectrum of the input 
signal. More importantly, many of 
those sample frequencies will pass 
through the low pass filter (LPF). So 
they pass to the A/D converter and are 
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displayed on the screen! 

Frequencies generated by the sam- 
pler which overlap the LPF passband 
include (f, - fg) = (22.5kHz - 21kHz) = 
1.5kHz; then (22.5kHz - 19kHz) = 
3.5kHz; then 5.5kHz, etc in steps up to 
20.5kHz. These "false" signals will 
appear on the screen, mixed in with 
the real signal. 

With all those false frequency com- 
ponents mixed into the input signal, 
the waveform displayed on the screen 
will be nothing like the true shape. 

Aliasing can make a signal look like 
something it is not! 


Nyquist criterion 
So what is the minimum sampling 


frequency needed to avoid aliasing? 


Fig.9(b) shows the situation where 
aliasing is just avoided. Here the low- 
est frequency produced by the sam- 
pler, (f, - fg), is just a smidgen higher 
than fg. The frequency clearance be- 
tween fg and (f, - fg) prevents any 
overlap of the two spectra. So under 
this condition aliasing is avoided. 

To put that into figures, we need: (f, 
- fg) > fg; meaning that f, > (fg + fp) or 
ultimately, f, > 2fp. 


In plain English, that means that 
the sampling frequency must be more 
than twice the highest frequency com- 
ponent in the input signal. 

This requirement is called the 
Nyquist Criterion, which is invoked 
to prevent aliasing errors in any sys- 
tem which uses sampling. 

The foregoing discussion supposes 


‘that the response of the filter drops 


like a rock to zero at the end of its 
nominal passband; ie, a “brick-wall” 
filter. 

But the response of real low pass 
filters is never as steep as that and 
some harmonic components beyond 
the nominal passband will always pass 
through. 

Hence, to prevent aliasing distor- 
tions, we prefer the sampling fre- 
quency to be at least five or even 10 
times the input signal bandwidth. 


Weird modulation explained 


We can now explain the weird 
modulation of the waveform seen in 
Fig.6. As Fig.10 shows, the input in 
Fig.6 was a single frequency sinewave 
at 2kHz but the sampling rate was too 
low at 2.2kHz. Sampling generates the 
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The technological breakthrough that these 
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extra frequencies: (f, - fg) = (2.2kHz - 
2kHz) = 200Hz and also: (fs + fp) = 
(2.2kHz + 2kHz) = 4.2kHz. 

200Hz is the alias frequency which 
intrudes into the passband of the low 
pass filter and mixes with the 2kHz 
input signal. This produces the am- 
plitude modulated waveform seen in 
Fig.6 even though no 200Hz compo- 
nent was present in the input signal. 

At very slow sweep speeds, you 
might only see the 200Hz signal, noth- 
ing else; a real trap for young players! 

To avoid alias problems when us- 
ing a digital scope, keep the sampling 
rate high by using either the auto setup 
facility or the highest possible sweep 
speed. To determine if a signal seen is 
an alias, raise the sweep speed or use 
the Peak Detect mode. 

Lastly, we observe that analog 
scopes, because of their linear vertical 
deflection systems, cannot produce 
aliasing errors. SC 
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BY BOB YOUNG 


How radio-controlled models 
can be lost through interference 


This month, we will continue with the 
comparison between AM and FM and examine 
some of the ramifications of the two systems. 
One surprising result is the ease with which a 
model can be lost through interference. 


In the last November 1996 article I 
mentioned that we received many let- 
ters and phone calls about the Mk.22 
R/C system and that the most com- 
mon query was why 22MHz AM? Asa 
result we went into an in-depth analy- 
sis of the relative merits of AM and 
FM and concluded that both systems 
were incorrectly named and that *FM" 


was greatly oversold against “AM”. 

In the end we demonstrated that 
the difference between the two sys- 
tems was much less than commonly 
believed. The 29MHz discussion we 
left in abeyance and we will have to 
deal with that another time. 

We also dealt briefly with capture 
effect in FM models which in my mind 


i 


Fig.1: the scope trace at the detector of an FM receiver running off a 6-channel 
transmitter and with a 7-channel transmitter interfering on the same frequency 


at a signal level of approximately 1:2. 
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is a very serious issue, especially when 
we come to single conversion receiv- 
ers operating on 36MHz. Let me ex- 
plain. 

In our discussion on capture effect 
in FM receivers we noted that capture 
isa phenomenon that occurs when an 
interfering signal on the same fre- 
quency exceeds the wanted signal by 
a small margin. The actual point at 
which capture occurs depends on the 
capture ratio of the receiver and may 
vary from 1dB (1.12:1) to a maximum 
of 3dB (1.41:1), whereas capture in 
AM receivers occurs with signal lev- 
els of 100:1 or more. 

Figs.1, 2 & 3 show the sequence of 
events leading to capture of a radio 
control receiver by an interfering trans- 
mitter. Fig.1 shows the scope trace at 
the detector of an FM receiver run- 
ning off a 6-channel transmitter and 
with a 7-channel transmitter interfer- 
ing on the same frequency at a signal 
level ofapproximately 1:2. Fig.2 shows 
the same Rx with the two transmitters 
atapproximately equal level. Note the 
severe disruption of the signal. 

Fig.3 shows that the signal from the 
6-channel transmitter has gone bye- 
bye and it's hello to the 7-channel 
transmitter signal. Control has now 
passed over completely to the inter- 
fering transmitter, which has exceeded 
the 1:1 signal level ratio. At this point, 
the interfering transmitter now has 
complete control and the model could 
easily be flown away. Indeed, when 
FM first made its appearance in Eng- 
land, the press there reported on a 
spate of incidents where models were 
flown away by pirate transmitters. 

"So what?”, I can hear the “experts” 
saying. Nobody is going to be silly 
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Fig.2: the same Rx as in Fig.1, with the two transmitters at approximately equal 
level. Note the severe disruption of the signal. 


enough to fly two models on the same 
frequency and in years of flying FM in 
Australia, there has never been a re- 
corded incident of a model being pi- 
rated away. 

Well let me tell you there is still a 
very definite risk ofrunning into strong 
interference every time you fly on a 
field using both ends of the 36MHz 
frequency allocation. There may be 
no intention of deliberate interference 
or pirating but you could still lose 
your model. 

When you see how this interfer- 
ence and capture can easily take place 
you will see that there is still a strong 
argument for operation on the 22MHz 
band. 


Interference on 36MHz 


For some time now, there have been 
rumblings amongst the technically 
inclined R/C modellers about the pos- 
sibility of transmitters spaced 455kHz 
apart causing interference with each 
other. The significance of 455kHz is 
that it is the intermediate frequency 
(IF) used in all R/C receivers. This has 
been reinforced by the number of 
glitches experienced on some flying 
fields. There have also been rumblings 
about AM receivers not being satis- 
factory on 36MHz and this has been 
put down to interference from har- 
monics arising from broadcast FM sta- 
tions. 

The problem arises on the 36MHz 


band due to the fact that it consists of 
59 spots spaced 10kHz apart in a 
600kHz block. The 27MHz, 29MHz 
and 40MHz bands are only 300kHz 
wide or less and therefore there can 
be no transmitters spaced 455kHz 
apart in these bands. Hence we are 
looking at something relatively recent 
from an R/C point of view. Thus at 
each end of the 36MHz band there are 
a number of frequencies which are 
spaced either 450 or 460kHz apart. 

All of this has lead to a deal of 
confusion on exactly how to handle 
the situation. It particularly affects me 
because as the designer and supplier 
of the Silvertone Keyboard system of 
frequency control, I am responsible 
for arranging the keyboards for safe 
operation on 36MHz. 

Up till now I have always recom- 
mended that where single conversion 
receivers are used, they should be on 
frequencies in the middle of the 
36MHz band, while dual-conversion 
receivers could be used with frequen- 
cies at each end of the band. In other 
words, use dual-conversion receivers 
on channels 601-614 (36.010MHz to 
36.140MHz) and channels 646-659 
(36.460MHz to 36.590MHz) and sin- 
gle conversion receivers on channels 
615-645. 

The rationale behind this is that by 
using single conversion receivers in a 
band only 300kHz wide, a 455kHz 
difference signal would not arise in 


the mixer and therefore no interfer- 
ence would occur. For the double con- 
version receivers, the first IF is 
10.7MHz and therefore the possibility 
of the 455kHz difference would not 
be a problem. That’s as I saw it, any- 
way. 

How wrong I was! All of this as- 
sumes that the only two channels be- 
ing affected were the overlapping pair 
of transmitters. 

The situation is complicated some- 
what by the fact that 455kHz falls 
midway between two frequencies. As 
long as we use only 20kHz keys (2- 
inch), the key width protects us from 
this complication. : 

What has forced me to rethink this 
problem has been a host of discussion 
about the existing keyboard and its 
shortcomings in dealing with the new 
MAAA 10kHz frequency allocations. 
When I sat down to write the instruc- 
tions for the new keyboard I thought 
that the 455kHz difference was not 
really a problem. But when I thought 
about it in detail I realised that maybe 
I was coming at it from the wrong 
angle. 

Ineeded to get the facts, so I warmed 
up the old spectrum analyser, signal 
generator and CRO and went to it. All 
of this of course was one day before 
the magazine deadline (as usual, I can 
hear Leo muttering). One hour later I 
finished my refresher course on mixer 
theory and realised we had all been 
thinking inside the square. What I re- 
discovered is this: 

Any pair of transmitters separated 
by 450kHz or 460kHz will generate a 
very high level of signal in the mixers 
of single conversion receivers, AM or 
FM! This will happen in every receiv- 
er operating on that flying field, re- 
gardless of frequency! In other words 
one overlapping pair of transmitters 
will interfere with all 59 receivers 
operating on the 36MHz band. 

Now this is pretty startling stuff 
and needs some explanation but it is 
really quite simple. First of all, the 
receivers operating in the 36MHz band 
(or any other band for that matter) are 
wide open to all frequencies in that 
band. That means that a single con- 
version receiver which may have a 
crystal in the centre of the band still 
receives all the transmitted frequen- 
cies across that band — nothing too 
radical here, so far. 

What happens is that normally all 
of the difference frequencies between 
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33 Acqs 


Ch2 Period 
1.378ms 
Low res 


Ch2 Freq 
725.5 H2 
Low res 


"lines 


Fig.3: here, the signal from the 6-channel transmitter has gone bye-bye and it's 
hello to the 7-channel transmitter signal. Control has now passed over 
completely to the interfering 7-channel transmitter, which has exceeded the 1:1 


signal level ratio 


the incoming frequencies and the lo- 
cal oscillator (crystal) frequency ap- 
pear at the output of the mixer. How- 
ever, the IF amplifier is a very narrow 
filter which will only pass a 455kHz 
difference signal to the receiver de- 
tector. That is why we change both 
the transmitter and receiver crystals 
when we change frequencies, so that 
the difference between the two is 
455kHz. 

But if we also have two other trans- 
mitter frequencies on the band which 
differ by 455kHz, they will be picked 
up by the front end of the receiver, 
will be fed through to the mixer and 
the same difference frequency will 
automatically appear at the output. 

So now we have an apparently le- 
gitimate signal at the output of the 


mixer which is very much an interfer- 
ing signal. 

Whether this becomes a problem or 
not depends on its strength in com- 
parison to the wanted control signal. 
And this is where capture effect comes 
into its own. 

Capture effect usually works in our 
favour and tends to lock out the 
455kHz interference in all but the 
worst cases. Thus, it is very difficult 
to simulate the problem in a simple 
three transmitter field test. The dan- 
ger arises mainly in situations where 
the transmitter radiation patterns sud- 
denly favour the interfering pair. 

Now the effects on the flying field 
of all of this have yet to be verified 
and extensive testing needs to be put 
in train immediately. In practice, the 
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level of interference will vary depend- 
ing on a whole host of factors includ- 
ing capture effect, mixer compression, 
receiver bandwidth, oscillator injec- 
tion levels, relative signal level ratios 
and PC board leakage. 

The most probable effect is random 
interference showing up in the form 
of brief glitches as models move in 
and out of transmitter radiation pat- 
terns. Add to this the random nature 
of the pairing on any one flying field 
on any one day. Some days the club 
would have some overlapping trans- 
mitters, some days none, some days a 
large number. 

The more overlapping transmitters 
that are transmitting at any one time, 
the higher the level of 455kHz gener- 
ated in the mixers of all receivers on 
that field. The effect is cumulative 
and impossible to predict. 

Now you can see why capture is so 
important. Nobody would be silly 
enough to fly on the same frequency 
but we are accidentally generating the 
same frequency every day on flying 
fields all over Australia, wherever 
overlapping pairs of transmitters are 
allowed to operate. 

The testing I have carried out to 
date is brief and incomplete. I simu- 
lated the 3-transmitter scenario by re- 
moving the crystal from a single con- 
version receiver. I could then work 
the servos from my modulated signal 
generator using a second unmodulated 
transmitter 455kHz away to supply 
the mixing signal. 

In this mode, I could achieve the 
equivalent of normal receiver sensi- 
tivity, depending on the relative 
strengths of the incoming signals. 

With a crystal in the receiver (any 
frequency) and no carrier from the 
wanted transmitter, this effect was still 
present but diminished somewhat, 
probably due to mixer compression. I 
did not test with a carrier because 
capture would confuse the issue and 
it is here that extensive testing needs 
to be done. 

To reiterate, wherever single con- 
version receivers are in use, transmit- 
ters overlapping by 450kHz or 460kHz 
must not be used. 

The foregoing is yet another reason 
for me to continue to push for 22MHz 
AM. Itis simple, cheap and reliable. It 
is free of the complications and ex- 
pense of 36MHz FM and is by far the 
most cost-effective system for sports 
fliers. SC 
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; ALL PLASTIC 
4 UTILITY BOXES 


gas Comes with 4 Screws. 


Black in colour. 


H10128 

83 x 54 x 28mm ` 
H10126 

130 x 68 x 41mm 
H10122 

150 x 90 x 50mm 
H10124 

195 x 113 x 60mm 


=| H10101 


w] 150x 90 x 50mm 


*| H10102 

j| 195 x 113 x 60mm 
H10103 

$] 130 x 68 x 41mm 
H10105 
83 x 54 x 28mm 


.W12614 -14way 
12616 -16way 
12620 -20way 
12624 -24way 
12625 -25way 
12626 -26way 
12634 -34way 
12636 -36way 

W12640 -40way 
12650 -50way 

W12660 -60way 


$4.95 


1-9 104 
$1.95 $1.70 


$2.50 $1.95 
$3.95 $3.50 
$4.25 
pieri 
$4.95 $4.75 
$5.95 $5.75 
$2.75 $2.50 


$2.50 $2.40 


GENERAL PURPOSE 
- TRANSISTORS 


B= 


DIODES BUY IN BULK & 
SAVE! 


Cat No. 10+ 100+ 
Z10135 1N4148 — $0.05 $0.04 
210105 IN4002 $0.06 $0.05 
210107 IN4004 — $0.08 $0.06 
210110 1N4007 $0.10 $0.07 
210115 IN5404 $0.18 $0.14 
210119 IN5408 — $0.20 $0.16 


1000+ 10K 


$0.03 $0.02 
$0.04 $0.03 
$0.05 $0.04 
$0.06 $0.05 
$0.13 $0.11 
$0.15 $0.14 


Nicads and Raion 


Size AA 600mmAH 
1-9 10+ 100+ 
$2.95 $2.75 $2.50 
Size C 1.2AH 
$9.95 $9.50 $8.95 
$5.50 


Size D 1.2AH 

$6.95 $5.95 

aa eya "yin 

LOW PROFILE IC SOCKETS 
Save a small fortune on these "Direct 
import" low profile IC sockets! PCB 
mounting solder tall. All tin plated 
phosphor bronze or berrylllum and 
dual wipe for reliability. 
; 10+ 100+ 
12¢ 
18¢ 
18¢ 
25¢ 
30¢ 
30¢ 
30¢ 
35¢ 
37¢ 


P10550 8pin 

P10560 14pin 
P10565 16pin 
P10567 18pin 
P10568 20pin 
P10569 22pin 
P10570 24pin 
P10572 28pin 
P10575 40pin 


E X 
ESTABLISHED 
SINCE 1977 


A.C.N. 005 428 437 


TD "as P E 
ye He A | 
zi CHR E d 
TYPE IDC 
PLUGS 
: 19 10+ 100+ 
DE9P 9pin plug 
P12166 $1.95 $1.75 $1.50 
DA15P 15pin plug 
P12168 $1.95 $1.75 $1.50 
DB25P 25pin plug 
P12170 $3.95 $2.95 $2.50 


19 10 


100+ 


P12167 $1.95 $1.75 $1.50 
DA15P 15pin socket 
P12169 $1.95 $1.75 $1.50 
DB25P 25pin socket 
P12171 $3.95 $2.95 $2.50 


ECONOMY 


1 TRANSFORMERS 


Description 1-9 10+ 
2155 240V 6-15V 1A 

M12155 $9.95 $8.95 
2156 240V 6-15V A2 

M12156 $13.95 $12.95 
2851 240V 12-6V CT 250mA 
M12851 $7.95 $6.95 
6672 240V 15 30vc 1A tapped 
M16672 $14.95 $12.95 


1-9 10+ 
$11010 S.P D.T $1.20 $1.10 
$11020 D.PD.T $1.30 $1.20 


ICB VOLTAGE REGULATORS 
Description 1-9 10+ 100+ 
7805UC = $1.00 $0.90 $0.75 
7812UC 

7815UC 

7905UC 

7912UC 

7915UC. 

78L05 

78L12 


1-9 
Z10140(R) $0.15 
Z10141(G) $0.20 
Z10143(Y) $0.20 
Z10145(O) $0.20 


Z10150(R) $0.15 
Z10151(G) $0.25 
Z10152(Y) $0.25 


DIBLE VALUE FOR MONEY |. 


IM 


So Ske WES qui ^ eS 
DIGITAL MULTIMETER 
The ideal meter for technicians with a full 
3% digit LCD readout. Requires a 9V battery 
either alkaline or carbon. Expected life of 
carbon battery is 100 hours and 200 for the 
alkaline. — SPECIFICATIONS: 

DC Voltage: 200mV/2/20/ 
200/1000V 
Basic accuracy: +/-0.5% 
Input Impedance: 1M 
Maximum Input: 1000V DC 
AC Voltage: 200/750V 
DC current: 2004/2000A/ 


: Resistance: 2000/20000/ 
Q13077 20k9/200k2/2M 


t$ LCD Display: 15 x 46 
1009: aieo! 70 den x 24mm 
1-9 10+ 


$17. 95 -$15. 35 


Features of T TART R de 


Ri, 


D fG fD I TODO [DD DD fo CD TD DD fn 


20mA/200mA/10A 


, 
E ZI 


Zar 


fan ES fas EIL 


programmable data, format parity, | 7 ia 


framing and overrun error detection etc. 


TRANSISTORS BUY IN 


Meas dnb level wire wrap | LM324 BULK & SAVE! 


my current up to 500mA. PN200: a PNP general A i 
sockets are tin plated phosphor | 585 | : . . 19 10+ 


© etme} purpose amp at collector currents to 1 AMP Both 
*.| are TO-82 plastic package. 
% x| PN100 REPLACES: 


PN2221, 
PN3585, 
PN3643, 
2N2222A, 
2N3416, 
2N3704, 
2N4124, 
2N5210. 


PN2222, 
PN3568, 
PN5133, 
2N3414, 
2N3417, 
2N3904, 
2N4401, 


PN2222A, 
PN3569, 
2N2219A, 
2N3415, 
2N3700, 
2N4123, 
2N5088, 


-| PN200 REPLACES: 


PN2907, 
PN3638A, 
PN4121, 
PN4249, 
PN4916, 
2N205A, 
2N3906, 
2N4291, 
2N5086, 


PN2907A, 
PN3640, 
PN4143, 
PN4250, 
PN4917, 
2N3467, 
2N4125, 
2N4402, 
2N5087, 


PN3638, 
PN3644, 
PN4248, 
PN4355, 
PN5910, 
2N3702, 
2N4126, 
2N4403, 
2N5447. 


+| PN100.....T90001 
| PN200.....T90002 


1-9 10+ 100+ 
$0.20 $0.18 $0.15 


bronze. 

P10579 8pin 
P10580 14pin 
P10585 16pin 
P10587 18pin 
P10590 20pin 
P10592 22pin 
P10594 24pin 
P10596 28pin 
P10598 40pin 


$1.50 
$1.85 
$1.95 
$1.95 
$2.95 
$2.95 
$3.95 
$3.95 
$4.95 


$1.40 
$1.70 
$1.80 
$1.80 
$2.75 


same prices as our 
opposition 


H10810 250gm 
H10812 500gm 
H10814 1Kg 


741 


A must for all 
PCB work. 


T12444 $9.95 


Product 


3 Pin Line Male Plug 


3 Pin Chassis Male Ù 


BC547 «mp $0.15 


$0.10 


BC 548 
BC 549 
BC 557 
BC 558 
BC 559 
BC 327 
BC 337 


BD 
BD 


3 Pin Line Female Socket 2 


3 Pin Chassis Female » 


lS $3.50 


$0.15 
$0.15 
$0.15 
$0.15 
$0.15 
$0.20 
$0.20 
$0.70 $0. ; 
$0.70 $0. i 


$0.10 


139 
140 


$2.50 $2.00 
$2.00 $1.50 


TE 
$2.95 
$2.50 


$3.50 $3.00 $2.75 


$3.00 $2.50 


SCNPAF97-DEC'S68 


ON-OFF SWITCH Msmum ass 


IN STOCK FOR COMPUTER CASE | MADE 
Curved Rocker Switch DIECAST 


<=> 
_ Cat No. $11005 | BOXES 
ea 10+ 


fF 1-9 
$6.95 $5.95 


Attractive snap in panel mounting DPST 
Rocker switch. Connection is by 6mm blade 
terminals, suitable for crimp connectors. 

* Panel cutout 25 x 25mm 

e Max panel thickness 3mm 

* Switch rating 10A@250VAC. 

Push on- Push 
off power switch 
assembly 

* Screw mounted (@ 3) switch assembly 
DPST 


* Connection is by 6mm Black terminals 
suitable for crimp connectors 


* Mounting centres 20mm 
e Switch rating 5A@250VAC 


e Suitable for power switches in 
minitowers and 
new baby AT 
casing, ie 


ND! 
Cat No. $11002 
1-9 10+ 
$7.95 $6.95 


i Colour 1-9 10+ 


S11196 Black $1.20 $1.00 
$11197 Yellow $1.20 $1.00 
$11198 Green $1.20 $1.00 
S11199 White $1.20 $1.00 
S11200 Blue $1.20 $1.00 


PCB MOUNT ROUND TOP- & 


$11095 Red $1.00 $0.80 
$11096 Black $1.00 $0.80 
S11097 Yellow $1.00 $0.80 
$11098 Green $1.00 $0.80 
511099 White $1.00 $0.80 


$11092 Red Top $1.95 $1.85 


Toggle 
Switches 


NORM 1-9 10+ 
SWITCH ECON MIN/TOGGLE C/OFF SPDT 
$11025..... $2.50 $1.00 $0.80 


WITCH R.A PCB TOGGLE SPDT 
811040 $2.50 $1.95 $1.50 


TOGGLE DPD 


SWITCH 
$11042 $2.95 $1.95 $1 50 


eee 
NORM 1-9 104 


DIECAST BOX 100x50x25MM Ci 
HI1451..$6.95 $4.95 $4.75 


DIECAST BOX 120x65x40MM C3 
H11453 .. $10.95 $8.95 $7.75 


DIECAST BOX I90XDOX60MM C5 
H11462 .. $24.95 $15.95 $13.75 


ABS MOULDED 
BOXE 


together. Ideal 

size for remot 

control items. 

With end face plate | o 10+ 
90 x 50x 16 MM 
H30300 $2.95 $2.50 


90 x 50 x 24MM 
H30305 $2.95 $2.50 


Use these handy compartmentated boxes to 
Store all your bits and pieces of electronic 
components, parts and other stuffs for easy 
access. Each one is made of robust opaque 
plastic and have hinged "snaplocking" lid. 


FIVE COMPARTMENT PART BOX 


One large and four small individual sections. 
172W x 90D x 38H mm 


H10088 


SEVEN COMPARTMENT PART BOX 
One large and six small individual sections. 
180W x 118D x 42H mm 


SEVENTEEN COMPARTMENT PART BOX 
One large and sixteen small individual 
sections. 270W x 173D x 40H mm 


(Comes with 4 screws) 


BLACK IN COLOUR 


H10188 PLASTIC UTILITY BOX 
83 x 54 x 28mm 


H101 14 PLASTIC UTILITY BOX 
125 x 80 x 31mm $10.95 


H301 50 PLASTIC UTILITY BOX 
222 x 146 x 55mm $22.95 


H 10086 MULTI PURPOSE MEDIUM BOX 


H 10474 ARLEC INSTRUMENT CASE 
140 x 130 x 70mm. $16.95 


ESTABLISHED 
_ SINCE 1977 
A.C.N. 005 428 437 


HIGH SPEED — 


16550 

High 

operating 

speed 16 byte then & recieve FIFO 


buffers 
1-9 10+ 
Cat No. U22187 $15.95 $13.95 


operating TEE TRU i 
speed with 32- byte t Banco & 
receive FIFO buffers, programmable Xon- 
Xoff characters and sleep mode 


Cat No. U22188 1-9 10+ 
$23.95 $21.95 


FARAD 5.5V 
RI5620 


10 nF 0.01 nF micro farad 2kV 
HIGH VOLTAGE 
CERAMIC CAPACITOR 


HORSESHOE TYPE 


TI2185 
$2.95 


DB25 CONNECTOR 
SPECIALS 


10+ 100+ 
$0.70 $0.60 
$0.70 $0.60 
$0.70 $0.60 
$0.80 $0.60 


1-9 

$0.80 
$0.80 
$0.90 
$0.90 
$1.00 
$1.00 
$1.00 


P10880 DE9P 

P10885 DE9S 

P10891 DA15S 
P18092 DA15C 
P10895 DA15S 
P10902 DB25C 
P10904 DB25P 
P10905 DB25S 


DB9 & Keyboard 2 Way . 
DB9 & Keyboard 4 Way . 


VGA & Keyboard 2 Way 
VGA & Keyboard 4 Way 


|| (Chocolate block) 


IDEAL FOR USE IN HIGH 
VOLTAGE CIRCUITS SUCH AS 
MONITORS AND TELEVISION. 


CatNo. EPROM 1-9 10+ 
U20592 27064 $8.95 $7.95 
U20593 270128 $7.95 $7.95 
U20594 270256 $8.95 $7.95 
U20595 270512 $8.95 $7.95 


TRANSISTORS 


190746 2N6125 $t. 90 $1.50 
T90763 C3460 $14.95 $12.95 


vA 


f à 
ev 
j -95 


ERRORS'S& OMISSIONS EXCEPTED, PRICES CHANGE WITHOUT.AOTICE: 


Now you rewire anything from a 
telephone or intercom system to an 80 
amp Solar Array. They are so 
reasonably priced you can afford to 
keep a couple of each in your tool box. 
Come in and see our huge range. 


Description 1-9 10+ 
P18051 3 amp - cable entry 3.0mm 
$1.75 $0.65 
P18053 6 amp - cable entry 3.3mm 
$1.00 $0.80 
P18055 30 amp - cable entry 5.6mm 
$1.95 $1.70 
P18057 60 amp - cable entry 7.0mm 
$2.95 $2.20 


P18059 80 amp - cable entry 7.0mm 
$3.05 $3.00 


Remove dirt, 
moke particles, 
ust from 


screens, printers, 
keybon ih and 
general surfaces. 


C21300 $5.95 PKT 10 
C21301 $8.95 PKT 20 


WeatherVox - an automatic weather 
station with telephone access 


Sphere Communications has launched an 
innovative weather station system called 
WeatherVox. It has all the main features of a 
normal weather station except that you can 
phone it from anywhere and get a voice report 
of the weather over the last 24 hours. 


Most of us rely on the Australian 
Bureau of Meteorology for the nightly 
weather report but for many individu- 
als and organisations, the Bureau's 
reports are insufficient or not local- 
ised enough. 


For example, a rural fire brigade 


may be responsible for a large region 
ofrugged mountainous country which 
is heavily forested. Access may be 
vary difficult and the weather may 
easily vary between extremes on the 
one day and from one small area to 
another. The only way to know the 
weather in each location is to have a 
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weather station in each area. That may 
be well and good but how do you 
access the weather information which 
is being recorded? 

This was the question that exer- 
cised the minds ofthe people at Sphere 
Communications. They could see 
many applications for this device, 
among rural fire brigades, boating 
organisations, golf clubs, life savers, 
fishermen, farmers, foresters or any- 
one with a need for specialised 
weather information. 

Even people with holiday. homes 
or boats on remote moorings could 


have an application for this device. 

What Sphere Communications did 
was to design a computer to interface 
to an Ultimeter 2000 commercial 
weather station made by Peet Bros 
Company, Inc, a company based in 
New Jersey, USA. The computer inter- 
face reads all the weather data from 
the weather station and stores it in 
RAM. Then, when accessed by phone, 
it will give a voice report on all the 
weather information that it has been 
programmed to give. 

The voice used to deliver the 
weather information is that of well- 
known Sydney radio & TV announcer 
Grant Goldman. His voice, or rather, 
many words and phrases, are stored 
in two ISD 2590P 90-second voice 
recorder ICs (this device was featured 
in the February 1994 issue of SILICON 
CHIP). 

The WeatherVox is a actually a sin- 
gle board computer.with an RS-232 
input for the weather station connec- 
tion and a telephone interface, using 
American RJ-11 and RJ-12 telephone 
sockets, respectively. A number of 
functions within the WeatherVox can 
be addressed or changed by pushing 
buttons of a standard DTMF tone 
phone. 

Three levels of voice report are avail- 
able on the WeatherVox: Brief, Inter- 
mediate and Detailed. The Brief re- 
port includes time of day, current out- 
door temperature, overnight low 
temperature and time at which it oc- 
curred, wind speed and direction, 
peak gust today and time of occur- 
rence, average wind speed over the 
last 10 minutes, average wind speed 
over the last minute, barometric pres- 
sure, relative humidity and this week's 
rainfall. 

The Intermediate report includes 
all of the Brief report's details and 
adds this week's rainfall, this month's 
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rainfall, this year year's rainfall, wind 
chill and dew point. 

The Detailed report includes all of 
the Brief and Intermediate reports and 
adds highest and lowest temperature 
today and times of occurrence, high- 
est and lowest temperature this month 
and times of occurrence plus the high- 
est and lowest temperature this year 
and the times of occurrence. 

The parameters can be measured in 
a choice of unit: temperatures can be 
recorded in Fahrenheit or Celsius; 
wind speed can be metres/second, 
knots, km/h or mph; rainfall can be 
in centimetres, millimetres or inches; 
barometric pressure can be millime- 
tres or inches of mercury, hectopascals 
or millibars; and finally, wind direc- 
tion can be in degrees or Cardinal 
points. 

All of this information is obtained 
in raw data form from the Ultimeter 
2000. It is a compact self-contained 
unit with a large LCD screen and 16 
pushbuttons to display the various 
readings on the screen. It has inbuilt 
sensors for temperature and baromet- 
ric pressure and has external sensors 
for wind speed and direction, rain 
gauge, temperature and humidity. 

The WeatherVox unit itself is a grey 
plastic box about the size of a VCR 
tape housing. It measures 110 x 200 x 
30mm. It contains a multi-layer PC 
board that accommodates all the 
circuitry. It has been wholly designed 
and manufactured in Australia. It car- 
ries an Austel permit: A95/12/0464. 

For more information, contact 
Sphere Communications, 161 Bunner- 
ong Road, Kingsford, NSW 2032. 


Phone (02) 9344 9111; fax (02) 9349 
5774. 


New loudspeakers 
from Jamo 


Jamo has just released a new range 
of loudspeakers called the *8-Series". 
This consists of three bookshelf and 
two freestanding models plus match- 
ing centre and surround sound speak- 
ers. All have similar styling with a 
moulded front baffle and they are 
available in black or mahogany finish. 
All have a nominal impedance of 6. 

The details of the Jamo 8-Series are 
as follows. The Jamo 28 is a compact 
bookshelf speaker with a 130mm 
woofer and a dome tweeter. Its power 
rating is 55 watts and it is priced at 
$399 a pair. The Jamo 38 is slightly 
larger, again with a 130mm woofer 
and a dome tweeter. It is rated at 60 
watts and retails for $499 a pair. The 
model 68 is the largest bookshelf model 
with a 165mm woofer and a dome 
tweeter. Its rating is 80 watts and it 
retails for $699 a pair. 

The model 98 is a 2-way floor-stand- 
ing speaker with two 165mm woofers 
and a dome tweeter. Its rating is 90 
watts and it retails for $999 a pair. 


AUDIO MODULES 


broadcast quality 


Manufactured in Australia 
Harbuch Electronics Pty Ltd  . 
9/40 Leighton Pl. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


-= BassBox? 


oe e 
Design low frequency loudspeaker enclosures 
fast and accurately with BassBox® software. 
Uses both Thiele-Small and Electro-Mechanical 
parameters with equal ease. Includes X. Over 
2.03 passive crossover design program. 


$299.00 


Plus $6.00 postage. 


Pay by cheque, Bankcard, Mastercard Visacard. 
EARTHQUAKE AUDIO 
PH: (02) 9948 3771 FAX: (02) 9948 8040 
PO BOX 226 BALGOWLAH NSW 2093 


THE "HIGH" THAT LASTS IS MADE IN THE U.S.A. 


Model KSN 1141 


The new Powerline series of Motorola's 2kHz 
Horn speakers incorporate protection 
circuitry which allows them to be used safely 
with amplifiers rated as high as 400 watts. 
This results in a product that is practically 
blowout proof. Based upon extensive testing, 
Motorola is offering a 36 month money back 
guarantee on this product should it 
burn out. 


MOTOROLA PIEZO TWEETERS 
AVAILABLE FROM: 
DICK SMITH, JAYCAR, ALTRONICS AND 
OTHER GOOD AUDIO OUTLETS. 


MOTOROLA 


IMPORTING DISTRIBUTOR: 
Freedman Electronics Pty Ltd, PO Box 3, 
Rydalmere NSW 2116. Phone: (02) 9638 6666. 


Frequency Response: 1.8kHz - 30kHz 

Av. Sens: 92dB @ 1m/2.83v (1 watt @ 8Q) 
Max. Power Handling Capacity: 400W 
Max. Temperature: 80°C 

Typ. Imp: appears as a 0.3uF capacitor 


Typical Frequency Response 


D ww y w w y y Sry VIN y 8 9" Vj 
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Finally, the 128 is a large 3-way tower 
design with two 200mm woofers. It is 
rated at 140 watts and retails for $1499 
apair. Both floor-standing models have 
magnetic shielding of the drivers. 

All Jamo loudspeakers come with a 
5-year warranty and are available from 
selected hifi dealers around Australia. 
For more information contact Scan 
Audio Pty Ltd by phoning 1 800 700 
708; fax 03 9429 9309. 


Monolithic wireless IC 
converts both ways 


The Harris HFA3724 is the world's 
first monolithic IF/quadrature modu- 
lator/demodulator which converts in 
both the receive and transmit direc- 
tions between baseband and interme- 
diate frequencies from 10-40MHz. 

The chip simplifies the design of a 


PO Box 314 Blackwood SA 5051 
Ph 0414 323099 Fax 088 270 3175 


range of phase-shift (PSK) half-du- 
plex wireless digital communications 
transceivers. These include wireless 
local area networks, time-division 
duplex quadrature modulated com- 
munications systems and time-divi- 
sion multiplex access packet protocol 
radios. 

Due to its power management mode, 
the HFA3724 is suitable for use on 
PCMIA cards and other portable ap- 
plications such as wireless handsets. 
It comes in an 80-lead TQFP package. 

For further information, contact the 
Australian distributor for Harris Semi- 
conductor, BBS Electronics Australia 
Pty Ltd, Unit 24, 5-7 Anella Ave, 
Castle Hill, NSW 2154. Phone (02) 
9894 5244; fax (02) 9894 5266. 


1kV miniature 
ceramic capacitors 


Philips has recently extended its 
range of miniature ceramic capacitors 
with the release of a 1kV DC series. 
These are available in values from 
0.47pF to 3300pF with tolerances of 
+0.25pF or +5% for SL types and 
+10% or +20% for class II types. 

The operating temperature range is 


-55°C to +85°C but types with an 
extended operating temperature of 
+125°C are also available. These latter 
types could be used in power sup- 
plies, electronic ballasts and automo- 
tive applications. 

For further information, contact 
Philips Components, 34 Waterloo Rd, 
North Ryde, NSW 2213. Phone (02) 
9805 4479. 


New colour printer from H-P 


RF Products 


FMIXI Kit $49 

Single transistor 2.5 Watt Tx free 
running 12v-24V DC. FM band 
88-108MHz. 500mV RMS audio 
sensitivity. 


FMTX2A Kit $49 

A digital stereo coder using 
discrete components. XTAL 
locked subcarrier. Compatible 
with all our transmitters. 
FMTX2B Kit $49 

3 stage XTAL locked 100MHz 
FM band 30mW output. Aust 
pre-emphasis. Quality specs. 


Optional 50mW upgrade $5. 
FMTX5 Kit $98 

Both a FMTX2A & FMTX2B on 1 
PCB. Pwt & audio routed. 


FME500 Kit $499 

Broadcast specs. PLL 0.5 to 1 
watt output narrowcast TX kit. 
Frequency set with Dip Switch. 
220 Linear Amp Kit $499 

2-15 watt output linear amp 
for FM band 50mW input. 
Simple design uses hybrid. 
SGI Kit $399 

Broadcast quality FM stereo 
coder. Uses op amps with 
selectable pre-emphasis. 
Other linear amps and kits 
available for broadcasters. 


84 SILICON CHIP 


AWA FM721 FM-Tx board $19 
Modify them as a 1 watt op 
Narrowcast Tx. Lots of good RF 
bits on PCB. 


AWA FM721 FM-Rx board $10 
The complementary receiver 
for the above Tx. Full circuits 
provided for Rx or Tx. Xtals 
have been disabled. 


MAX Kit for PCs $169 

Talk to the real world from a 
PC. 7 relays, ADC, DAC 8 TIL 
inputs & stepper driver with 
sample basic programs. 


ETI 1623 kit for PCs $69 

24 lines as inputs or outputs DS- 
PTH-PCB and all parts. Easy to 
build, low cost. 


ETI DIGI-200 Watt Amp Kit $39 
200W/2 125W/4 70W/8 from 
+33 volt supply. 27,000 built 
since 1987. Easy to build. 


ROLA Digital Audio Software 
Call for full information about 
our range of digital cart 
players & multitrack recorders. 


ALL POSTAGE $6.80 Per Order 
FREE Steam Boat 


For every order over $100 receive 
FREE a PUTT-PUTT steam boat kit. 
Available separately for $19.95, 
this is one of the greatest 
educational toys ever sold. 


has photo quality 


Hewlett 
Packard has 
released the 
HP DeskJet 
690C colour 
inkjet print- 
er for home 
and office 
use. 

The new 
printer incorporates HP’s Photo REt (Resolution En- 
hancement technology) for photo quality images and 
uses a new ink cartridge which quickly snaps into 
place alongside the standard colour cartridge, when 
printing high resolution images. Naturally, for such 
images, the computer will need to be equipped with 
a colour scanner or CD-ROM drive to read photo- 
CDs. 

The HP Deskjet 690C will print at five pages a 
minute (PPM) for black and 1.7PPM for colour im- 
ages. It has a recommended retail price of $654 
including sales tax. The HP Photo Colour kit sells for 
$102 while HP photo paper is priced at $25 for 20 
sheets of A4. 

Further information on HP products can be ob- 
tained by phoning 131 147 (toll free). 
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Newnes Guide 

to Satellite TV 

Installation, Reception & Repair. 
By Derek J. Stephenson. First 
published 1991, reprinted 1994 
(3rd edition). 

This is a practical guide on the 
installation and servicing of satellite 
television equipment. The coverage 
of the subject is extensive, without 
excessive theory or mathematics. 
371 pages, in hard cover at $55.95. 


Servicing Personal 
Computers 

By Michael Tooley. First published 
1985. 4th edition 1994. 

Computers are prone to failure from 
a number of common causes & 
some that are not so common. This 
book sets out the principles & 
practice of computer servicing 
(including disc drives, printers & 
monitors), describes some of the 
latest software diagnostic routines & 
includes program listings. 387 pages 
in hard cover at $59.95. 


The Art of Linear 
Electronics 

By John Linsley Hood. Published 
1993. 

This is a practical handbook from 
one of the world’s most prolific 
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audio designers, with many of his 
designs having been published in 
English technical magazines over the 
years. A great many practical circuits 
are featured — a must for anyone 
interested in audio design. 336 
pages, in paperback at $49.95. 


Optoelectronics: 

An Introduction 

By J. C. A. Chaimowicz. First 
published 1989, reprinted 1992. 
This particular field is about to 
explode and it is most important for 
engineers and technicians to bring 
themselves up to date. The subject is 
comprehensively covered, starting 
with optics and then moving into all 
aspects of fibre optic communica- 
tions. 361 pages, in paperback at 
$55.95. 


Digital Audio & Compact 
Disc Technology 

Produced by the Sony Service 
Centre (Europe). 3rd edition, 
published 1995. 

Prepared by Sony's technical staff, 
this is the best book on compact disc 
technology that we have ever come 
across. It covers digital audio in 
depth, including PCM adapters, the 
Video8 PCM format and R-DAT. If 
you want to understand digital audio, 


you need this reference book. 305 
pages, in paperback at $55.95. 


Power Electronics 
Handbook 

Components, Circuits & Applica- 
tions, by F. F. Mazda. Published 
1990. 

Previously a neglected field, power 
electronics has come into its own, 
particularly in the areas of traction 
and electric vehicles. F. F. Mazda 

is an acknowledged authority on the 
subject and he writes mainly on the 
many uses of thyristors & Triacs in 
single and three phase circuits. 417 
pages, in soft cover at $59.95. 


Guide to TV & Video 
Technology 

By Eugene Trundle. First published 
1988. Second edition 1996. 

Eugene Trundle has written for many 
years in Television magazine and his 
latest book is right up date on TV 
and video technology. 382 pages, in 
paperback, at $39.95. 


Electronics Engineer's 


Reference Book H i 
Edited by F. F. Mazda. SP. e 
First published 1989. 474: 
6th edition. áa à 


UN 
This just has to be the best refer- 


WY Title 
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ence book available for electronics 
engineers. Provides expert coverage 
of all aspects of electronics in five 
parts: techniques, physical phenom- 
ena, material & components, elec- 
tronic design, and applications. The 
sixth edition has been expanded to 
include chapters on surface mount 
technology, hardware & software de- 
sign, semicustom electronics & data 
communications. 63 chapters, in hard 
cover at $120.00. ` 


Radio Frequency 
Transistors 

Principles & Practical Applications. 
By Norm Dye & Helge Granberg. 
Published 1993. 

This book strips away the mysteries 
of RF circuit design. Written by two 
Motorola engineers, it looks at RF 
transistor fundamentals before 
moving on to specific design 
examples; eg, amplifiers, oscillators 
and pulsed power systems. Also 
included are chapters on filtering, 
impedance matching & CAD. 235 
pages, in hard cover at $85.00. 


Surface Mount Technology 
By Rudolph Strauss. First published 
1994. 

This book will provide informative 
reading for anyone considering the 
assembly of PC boards with surface 
mounted devices. Includes chapters 
on wave soldering, reflow soldering, 
component placement, cleaning & 
quality control. 361 pages, in hard 
cover at $99.00. 


Audio Electronics 

By John Linsley Hood. Published 
1995. : 

This book is for anyone involved in 
designing, adapting and using analog 
and digital audio equipment. Covers 
tape recording, tuners & radio 
receivers, preamplifiers, voltage 
amplifiers, power amplifiers, the 
compact disc & digital audio, test & 
measurement, loudspeaker crossover 
systems and power supplies. 351 
pages, in soft cover at $52.95. 
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The combined A-B battery eliminator 


The year 1927 was notable in radio history 


because it marked a real change in the typ 


e of 


receiver being offered for sale. For the first 
time, radios that plugged into household power 
became practical and a number of makes and 
models were made available. 


While there were mains-operated 
receivers around before 1927, they 
were few and far between and not 
many could be described as being 
really successful. But valves such as 
the 26, 27, 71A and 80 changed all 
that and made workable mains-pow- 
ered radios possible. From that time 
onward, radio receivers became bet- 
ter and better. 

Prior to 1927, almost every radio 
was battery-powered and the cost of 
replacing those batteries was a major 


problem. To help counter this prob- 
lem, special devices such as *B" bat- 
tery eliminators and “A” battery trickle 
chargers were developed. Of course, 
these money saving accessories were 
only of use in electrified areas but that 
included most of the cities and big 
towns, even back then. 

For the benefit of younger readers, 
it may useful to clarify the terms “A”, 
“B” & “C”, as applied to batteries or 
associated circuits. The term “A” bat- 
tery was used for the filament battery 


The old Van Ruyten battery eliminator is shown here stripped, ready for 
repairs. Like most vintage radio equipment it was in a fairly sorry state. 
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and, by usage, the filament circuit as a 
whole. The term “B” battery was used 
for the high tension battery and its 
associated circuitry, while the “C” 
battery was for grid bias circuits. 

Of course, battery-powered valve 
receivers continued in use for a long 
time after 1927, in some cases until 
the late 1950s and early 1960s. It took 
that long for the electricity grid to 
reach some of the more remote re- 
gions of the country. 


The battery eliminator 


Electrification was a mixed bless- 
ing for some country folk in that, al- 
though their homes had electric power, 
its arrival meant the obsolescence of 
some existing household appliances, 
including the battery radio. In many 
instances, however, these radios were 
kept in use by the same device that 
powered many early battery receivers 
— the battery eliminator. 

The more modern versions were 
actually combined “A” and “B” elimi- 
nators. This type was never on offer in 
the 1920s because a satisfactory A bat- 
tery eliminator was beyond the tech- 
nology of the day. Such a device re- 
quired large capacitors and a rectifier 
capable of passing an amp or more of 
current. Although such things were 
available at the time, their large size 
and high price excluded them from 
being used in domestic radio applica- 
tions. 

As a result, the rechargeable “A” 
battery continued in use in combina- 
tion with a trickle charger. This was 


the best that could be done at the 


time. The combined “A-B” battery 
eliminator of the post-war years solved 
this problem by using a copper oxide 
rectifier and large value electrolytic 
capacitors. 

Battery receivers made during this 
period used low consumption 1.4V 


an 


These old electrolytic capacitors were next to useless. Three had virtually no 


capacitance while the fourth had an internal short. 


"3 


This view shows the copper oxide low tension rectifier in the foreground, with 


S. 


the replacement electrolytics to the left. The new electros were mounted on a 
piece of thick cardboard as they were too small to bé held by the original 


clamps. 


valves and had considerably reduced 
low tension requirements compared 
to receivers from the 1920s and 1930s. 
A 4-valve set using 1.4V valves con- 
sumes only 250mA of filament cur- 
rent. By comparison, a single old 201A 
valve pulled 250mA at 5V. 

An “A” battery eliminator circuit 
using a transformer (which it shares 
with the “B” eliminator), a copper 
oxide rectifier, a choke and a pair of 
500uF electrolytics could supply the 
filament requirements of a late-model 
battery radio quite easily. Combined 


“A-B” eliminators kept many battery 
receivers working without the need to 
trade-in or modify the receiver for AC 
operation. 


Restoring an eliminator 


Battery eliminators are not that com- 
mon these days but that doesn't mean 
that they are not worth finding. Any 
working “A-B” eliminator is a very 
convenient way to operate a vintage 
battery radio receiver. 

Recently, I was lucky enough to find 
such a unit, a Van Ruyten, and this 


month's Vintage Radio will delve into 
its construction, operation and resto- 
ration. > 

This particular eliminator uses a 
5Y3GT valve rectifier for the high ten- 
sion or *B" voltage supply and a cop- 
per oxide rectifier for the filament or 
“A” voltage supply. Both voltages are 
well filtered using chokes and elec- 
trolytic capacitors. There is also a rheo- 
stat to adjust the output voltage of the 
“A” circuit. 

The copper oxide rectifier was an 
early solid state device and the one in 
the Van Ruyten is quite small. It pro- 
vides full wave rectification in con- 
junction with a centre tapped trans- 
former winding. It was an interesting 
exercise to check it and compare its 
performance with a pair of 1A silicon 
diodes. 

In this particular setup, both rectifi- 
ers performed similarly, producing 
exactly the same voltage under load. 
And although the silicon diodes, 
which are quite small, ran warm un- 
der test, the copper oxide rectifier re- 
mained quite cool. 

Because it worked so well, the old 
rectifier was put back into service so 
as to keep the unit working with as 
many of the original components as 
possible. At least the comparison 
proved that a couple of silicon power 
diodes could be used to replace the 
copper oxide rectifier in this circuit if 
the need ever arose, without altering 
the output voltage of the unit. 


Output adjustment 


Now this old battery eliminator, like 
most other power supplies of that era, 
is unregulated in both the “A” and 
“B” circuits. To counter this problem 
a 6-ohm rheostat is incorporated into 
the “A” circuit to help compensate for 
various loads that may be applied. 
This allows the correct voltage to be 
delivered to suit a particular current 
demand and there is enough adjust- 
ment to allow use at 1.4V and 2.0V, 
although the latter situation is very 
marginal. 

The adjustment procedure for set- 
ting the “A” supply is as follows: (1) 
with the eliminator hooked up to the 
receiver, connect a voltmeter to the 
“A” battery terminals of the set; (2) 
back off the rheostat as far as it will go 
before switching on; and (3) slowly 
advance the rheostat until the desired 
voltage is shown on the voltmeter. 
And that's it! 
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This view shows the power transformer, the 5Y3GT HT rectifier and the two 
Trimax brand filter chokes (beneath the chassis). 


The original *B" supply had no ad- 
justment for altering the output volt- 
age but this facility was added during 
the restoration procedure. 

There were a number of other items 
that needed attention and the old Van 
Ruyten was completely stripped so as 
to make the necessary repairs. These 
repairs included: replacement of the 
filter capacitors and the 5 Y3GT recti- 
fier valve, a new power cord, repaint- 
ing of the steel cabinet and, as men- 
tioned above, alterations to the high 
tension circuit to permit the “B” volt- 
age to be varied. 

The modification to the *B" circuit 
involved adding a multi-pole 3-posi- 
tion switch so that two pairs of resis- 
tors could be switched into the plate 
circuits of the high tension rectifier. 


A close-up view of the two filter 
chokes prior to installation. The 
larger one at the rear is for the low 
tension supply. 
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The resistors used here were 10kQ 
and 27kQ and they reduced the “B” 
voltage to approximately 60V at 4mA 
and 45V at 2mA. The unloaded volt- 
age without the resistors is 150V. 

This simple modification was nec- 
essary so that the eliminator could be 
used on 1- and 2-valve regenerative 
receivers, which have much lower “B” 
voltage and current requirements. 

Another reason for incorporating the 
variable "B" voltage switch was to fill 
a hole in the control panel. Originally 
the power cord exited through this 
hole but a previous repairer has cut a 
new power cord hole (and a fairly 
ragged one at that) in a far better posi- 
tion on the side of the cabinet. 

As a result, the leftover hole in the 
control panel was the logical place to 


Pp 


Because the low tension supply is 
unregulated, the supply voltage varies 
with the load. This wirewound 
rheostat is used to adjust the “A” 
voltage to suit the receiver. 


fit the new switch to vary the “B” 
voltage. 


Performance 


With the restoration completed, a 
couple of wirewound potentiometers 
were set up in conjunction with volt 
and amp meters to monitor the Van 
Ruyten's output capabilities. The re- 
sults only proved just how good mod- 
ern regulated power supplies really 
are compared to something from the 
Van Ruyten's era. The “B” voltages 
can vary by as much as 50V, depend- 
ing on the load, while *A" voltages 
varied by up to 2.5V. 

No wonder there is a rheostat in the 
"A" circuit so that the voltage could 
be adjusted to suit the load — see Table 
1 for details. 

Table 1 shows that the “A” supply 
is capable of delivering no more than 
340mA at 2.0V. Any additional cur- 
rent is obtained at the cost of reduced 
voltage. These figures seemed to indi- 
cate that an average 1930s battery re- 
ceiver with 2V valves would not work 
satisfactorily since it would draw more 
filament current than the eliminator 
could supply. It was time to find out 
whether or not this was to be the case. 

The only 2V battery receiver avail- 
able for test was a 1937 4-valve Radiola 
with a valve complement of 1C6, 1D5, 
1K6 and 1D4. All up, these valves 
draw about 540mA so it was fairly 
unlikely that the Van Ruyten would 
be able to fully power this particular 
receiver. 

And so it proved to be. Even with 
the rheostat fully advanced, the *A" 
voltage was a meagre 1.6V and while 
the set worked, it certainly lacked per- 
formance. In fact, it sounded a bit 
sick! Fairly obviously, the old Van 
Ruyten power pack was designed for 
receivers with 1.4V valves. 

Replacing the “A” battery elimina- 
tor with a modern 1A regulated power 
supply showed that the 2V valves 
would work down to 1.75V. Below 
that, the performance starts drops off, 
with the receiver virtually ceasing to 
function at 1.5V. 

Not being the type that gives up 
easily, I checked all my spare battery 
valves to see if any were more suitable 
to the task. Valve filaments are made 
to tolerances so some must consume 
less current than others. 

Eventually, I selected another set of 
valves that consumed slightly less 
current than the originals. This squeez- 


The finished battery eliminator, or *Portapac" as it was called, includes a rotary 
switch on the front panel. This switch serves to fill the hole originally used for 
the power cord and allows the “B” voltage to be varied in three steps. The 
rubber grommet near the output terminals allows screwdriver adjustment of the 


“A” voltage rheostat. 


ed the operating voltage up to just 
over 1.7V and the old receiver fired 
up much better than before. This was 
mainly due to a particular 1D4 output 
valve which had a much more eco- 
nomical filament consumption than 
the others. That extra tenth of a volt 
made a considerable difference to the 
set’s performance and another tenth 
would bring the set up to its full po- 
tential. 

(Editorial note: it has been suggested 
in the past that running valve fila- 
ments at less than their rated voltage, 
but with normal anode voltage ap- 
plied, may shorten the life of the 
valves.) 

Incidently, the “B” voltage drops to 
around 125V when the old Radiola is 
working properly. The maximum “B” 
battery voltage rating for the receiver 
is 135V. 


Eliminator hazards 


Unfortunately, using an unregulated 
“A” supply can have serious reper- 
cussions if one of the valve filaments 
fails. That’s because the voltage to the 
other valves immediately increases 
because of the reduced load. 

In the case of the 1D4 (with its 0.25A 
filament) failing, approximately 3V 
would be applied to the other valve 
filaments. While a minute or so of that 
sort of treatment probably wouldn’t 
do much harm, it mightn’t do 60-year 


Table 1 


old battery valves much good either. 
So if you are contemplating rebuild- 
ing an old battery eliminator, a regu- 
lated supply is the way to go. 

Who knows or cares what’s inside 
when the lid is screwed on? However, 
such an approach is a marked depar- 
ture from the original circuit and is an 
unacceptable restoration as far as some 
collectors are concerned. 

Trying out the old Van Ruyten elimi- 
nator on a 2-valve battery receiver also 
proved a disappointment, although the 
results were expected. What may be 
an acceptable level of hum in a loud- 
speaker is not acceptable through 
headphones. It mattered not whether 
the “A” or the “B” supply, or both, 
were used — the hum levels were dis- 
tracting. Small regenerative receivers 
using headphones perform best on 
batteries. SC 
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Altimeter For Gliders, Pt.3; Build A Talking Voltmeter For Your PC, 
P2. 


December 1991: TV Transmitter For VCRs With UHF Modulators; 
Infrared Light Beam Relay; Colour TV Pattern Generator, Pt.2; Index 
To Volume4. 


January 1992: 4-Channel Guitar Mixer; Adjustable 0-45V 8A Power 
Supply, Pt.1; Baby Room Monitor/FM Transmitter; Experiments 
For Your Games Card. 


March 1992: TV Transmitter For VHF VCRs; Thermostatic Switch 
For Car Radiator Fans; Telephone Call Timer; Coping With Dam- 
aged Computer Directories; A Guide To Valve Substitution In 
Vintage Radios. 


April 1992: IR Remote Control For Model Railroads; Differential 
Input Buffer For CROs; Understanding Computer Memory; Aligning 
Vintage Radio Receivers, Pt.1. 


May 1992: Build A Telephone Intercom; Electronic Doorbell; Bat- 
tery Eliminator For Personal Players; Infrared Remote Control For 
Model Railroads, Pt.2; Aligning Vintage Radio Receivers, Pt.2. 


June 1992: Multi-Station Headset Intercom, Pt.1; Video Switcher 
For Camcorders & VCRs; IR Remote Control For Model Railroads, 
Pt.3; 15-Watt 12-240V Inverter; A Look At Hard Disc Drives. 


July 1992: Build A Nicad Battery Discharger; 8-Station Automatic 
Sprinkler Timer; Portable 12V SLA Battery Charger; Multi-Station 
Headset Intercom, Pt.2. 


August 1992: An Automatic SLA Battery Charger; Miniature 1.5V To 
9V DC Converter; 1kW Dummy Load Box For Audio Amplifiers; 
Troubleshooting Vintage Radio Receivers; MIDI Explained. 


October 1992: 2kW 24VDC - 240VAC Sinewave Inverter; Multi- 
Sector Home Burglar Alarm, Pt.2; Mini Amplifier For Personal 
Stereos; A Regulated Lead-Acid Battery Charger. 


January 1993: Flea-Power AM Radio Transmitter; High Intensity 
LED Flasher For Bicycles; 2kW 24VDC To 240VAC Sinewave 
Inverter, Pt.4; Speed Controller For Electric Models, Pt.3. : 


February 1993: Three Projects For Model Railroads; Low Fuel 
Indicator For Cars; Audio Level/VU Meter (LED Readout); An 
Electronic Cockroach; 2kW 24VDC To 240VAC Sinewave Inverter, 
Pt.5. 


March 1993: Solar Charger For 12V Batteries; Alarm-Triggered 
Security Camera; Reaction Trainer; Audio Mixer for Camcorders; 
A 24-Hour Sidereal Clock For Astronomers. 


April 1993: Solar-Powered Electric Fence; Audio Power Meter; 
Three-Function Home Weather Station; 12VDC To 70VDC Con- 
verter; Digital Clock With Battery Back-Up. 


May 1993: Nicad Cell Discharger; Build The Woofer Stopper; 
Alphanumeric LCD Demonstration Board; The Microsoft Windows 
Sound System; The Story of Aluminium. 


June 1993: AM Radio Trainer, Pt.1; Remote Control For The Woofer 
Stopper; Digital Voltmeter For Cars; Windows-based Logic Ana- 
lyser. 


July 1993: Single Chip Message Recorder; Light Beam Relay 
Extender; AM Radio Trainer, Pt.2; Quiz Game Adjudicator; Win- 
dows-based Logic Analyser, Pt.2; Antenna Tuners — Why They Are 
Useful. 


August 1993: Low-Cost Colour Video Fader; 60-LED Brake Light 
Array; Microprocessor-Based Sidereal Clock; Southern Cross 
Z80-Based Computer; A Look At Satellites & Their Orbits. 


September 1993: Automatic Nicad Battery Charger/Discharger; 
Stereo Preamplifier With IR Remote Control, Pt.1; In-Circuit Tran- 
sistor Tester; A +5V to +15V DC Converter; Remote-Controlled 
Cockroach. 


October 1993: Courtesy Light Switch-Off Timer For Cars; Wireless 
Microphone For Musicians; Stereo Preamplifier With IR Remote 
Control, Pt.2; Electronic Engine Management, Pt.1. 


November 1993: Jumbo Digital Clock; High Efficiency Inverter For 
Fluorescent Tubes; Stereo Preamplifier With IR Remote Control, 
Pt.3; Siren Sound Generator; Engine Management, Pt.2; Experi- 
ments For Games Cards. 


December 1993: Remote Controller For Garage Doors; LED Strobo- 
scope; 25W Amplifier Module; 1-Chip Melody Generator; Engine 
Management, Pt.3; Index To Volume 6. 


January 1994: 3A 40V Adjustable Power Supply; Switching Regu- 
lator For Solar Panels; Printer Status Indicator; Mini Drill Speed 
Controller; Stepper Motor Controller; Active Filter Design; Engine 
Management, Pt.4. 


Fehruary 1994: Build A 90-Second Message Recorder; 12-240VAC 
200W Inverter; 0.5W Audio Amplifier; 3A 40V Adjustable Power 
Supply; Engine Management, Pt.5; Airbags - How They Work. 


March 1994: Intelligent IR Remote Controller; 50W (LM3876) Audio 
Amplifier Module; Level Crossing Detector For Model Railways; 
Voice Activated Switch For FM Microphones; Simple LED Chaser; 
Engine Management, Pt.6. 


April 1994: Sound & Lights For Model Railway Level Crossings; 
Discrete Dual Supply Voltage Regulator; Universal Stereo 
Preamplifier; Digital Water Tank Gauge; Engine Management, Pt.7. 


May 1994: Fast Charger For Nicad Batteries; Induction Balance 
Metal Locator; Multi-Channel Infrared Remote Control; Dual Elec- 
tronic Dice; Simple Servo Driver Circuits; Engine Management, 
Pt.8; Passive Rebroadcasting For TV Signals. 


June 1994: 200W/350W Mosfet Amplifier Module; A Coolant Level 
Alarm For Your Car; 80-Metre AM/CW Transmitter For Amateurs; 
Converting Phono Inputs To Line Inputs; PC-Based Nicad Battery 
Monitor; Engine Management, Pt.9. 


July 1994: Build A 4-Bay Bow-Tie UHF Antenna; PreChamp 2- 
Transistor Preamplifier; Steam Train Whistle & Diesel Horn Simu- 
lator; Portable 6V SLA Battery Charger; Electronic Engine Manage- 
ment, Pt.10. 


August 1994: High-Power Dimmer For Incandescent Lights; Mi- 
croprocessor-Controlled Morse Keyer; Dual Diversity Tuner For 
FM Microphones, Pt.1; Build a Nicad Zapper; Engine Management, 
Pt.11. 


September 1994: Automatic Discharger For Nicad Battery Packs; 
MiniVox Voice Operated Relay; Image Intensified Night Viewer; 
AM Radio For Weather Beacons; Dual Diversity Tuner For FM 
Microphones, Pt.2; Engine Management, Pt.12. 


October 1994: Dolby Surround Sound - How It Works; Dual Rail 
Variable Power Supply; Talking Headlight Reminder; Electronic 
Ballast For Fluorescent Lights; Temperature Controlled Soldering 
Station; Engine Management, Pt.13. 


November 1994: Dry Cell Battery Rejuvenator; Novel Alphanu- 
meric Clock; 80-Metre DSB Amateur Transmitter; Twin-Cell Nicad 
Discharger (See May 1993); Anti-Lock Braking Systems; How To 
Plot Patterns Direct To PC Boards. 


December 1994: Dolby Pro-Logic Surround Sound Decoder, Pt.1; 
Easy-To-Build Car Burglar Alarm; Three-Spot Low Distortion 
Sinewave Oscillator; Clifford - A Pesky Electronic Cricket; Cruise 
Control - How It Works; Remote Control System for Models, Pt. 1; 
Indexto Vol.7. 


January 1995: Sun Tracker For Solar Panels; Battery Saver For 
Torches; Dolby Pro-Logic Surround Sound Decoder, Pt.2; Dual 
Channel UHF Remote Control; Stereo Microphone Preamplifier; The 
Latest Trends In Car Sound; Pt.1. 


February 1995: 50-Watt/Channel Stereo Amplifier Module; Digital 
Effects Unit For Musicians; 6-Channel Thermometer With LCD 
Readout; Wide Range Electrostatic Loudspeakers, Pt.1; Oil Change 
Timer For Cars; The Latest Trends In Car Sound; Pt.2; Remote 
Control System For Models, Pt.2. 


March 1995: 50W/Channel Stereo Amplifier, Pt.1; Subcarrier De- 
coder For FM Receivers; Wide Range Electrostatic Loudspeakers, 
Pt.2; IR Illuminator For CCD Cameras; Remote Control System For 
Models, Pt.3; Simple CW Filter. 


April 1995: Build An FM Radio Trainer, Pt.1; A Photographic Timer 

For Darkrooms; Balanced Microphone Preamplifier & Line Filter; 

50-Watt Per Channel Stereo Amplifier, Pt.2; Wide Range Electro- 

Re Loudspeakers, Pt.3; 8-Channel Decoder For Radio Remote 
ontrol. 


May 1995: What To Do When the Battery On Your PC's Motherboard 
Goes Flat; Build A Guitar Headphone Amplifier; FM Radio Trainer, 
Pt.2; Transistor/Mosfet Tester For DMMs; 16-Channel Decoder For 
Radio Remote Control; Introduction to Satellite TV. 


June 1995: Build A Satellite TV Receiver; Train Detector For Model 
Railways; 1W Audio Amplifier Trainer; Low-Cost Video Security 
System; Multi-Channel Radio Control Transmitter For Models, 
Pt.1; Build A $30 Digital Multimeter. 


July 1995: Electric Fence Controller; How To Run Two Trains On A 
Single Track (Incl. Lights & Sound); Setting Up A Satellite TV 
Ground Station; Door Minder; Adding RAM To A Computer. 


August 1995: Fuel Injector Monitor For Cars; Gain Controlled 
Microphone Preamp; Audio Lab PC Controlled Test Instrument, 
Pt.1; Mighty-Mite Powered Loudspeaker; How To Identify IDE Hard 
Disc Drive Parameters. 


September 1995: Keypad Combination Lock; The Incredible Vader 


Voice; Railpower Mk.2 Walkaround Throttle For Model Railways, 
Pt.1; Jacob's Ladder Display; The Audio Lab PC Controlled Test 
Instrument, Pt.2. 


October 1995: Geiger Counter; 3-Way Bass Reflex Loudspeaker 
System; Railpower Mk.2 Walkaround Throttle For Model Rail- 
ways, Pt.2; Fast Charger For Nicad Batteries; Digital Speedometer 
& Fuel Gauge For Cars, Pt.1. 


November 1995: Mixture Display For Fuel Injected Cars; CB 
Transverter For The 80M Amateur Band, Pt.1; PIR Movement 
Detector; Dolby Pro Logic Surround Sound Decoder Mk.2, Pt.1; 
Digital Speedometer & Fuel Gauge For Cars, Pt.2. 


December 1995: Engine Immobiliser; 5-Band Equaliser; CB 
Transverter For The 80M Amateur Band, Pt.2; Subwoofer Control- 
ler; Dolby Pro Logic Surround Sound Decoder Mk.2, Pt.2; Knock 
Sensing In Cars; Index To Volume 8. 


January 1996: Surround Sound Mixer & Decoder, Pt.1; Magnetic 
Card Reader; Build An Automatic Sprinkler Controller; IR Remote 
Control For The Railpower Mk.2; Recharging Nicad Batteries For 
Long Life. 


February 1996: Three Remote Controls To Build; Woofer Stopper 
Mk.2; 10-Minute Kill Switch For Smoke Detectors; Basic Logic 
Trainer; Surround Sound Mixer-& Decoder, Pt.2; Use your PC As 
A Reaction Timer. 


March 1996: Programmable Electronic Ignition System; Zener 
Tester For DMMs; Automatic Level Control For PA Systems; 20ms 
Delay For Surround Sound Decoders; Multi-Channel Radio Control 
Transmitter; Pt.2; Cathode Ray Oscilloscopes, Pt.1. 


April 1996: Cheap Battery Refills For Mobile Telephones; 125W 
Power Amplifier Module; Knock Indicator For Leaded Petrol En- 
gines; Multi-Channel Radio Control Transmitter; Pt.3; Cathode Ray 
Oscilloscopes, Pt.2. 


May 1996: Upgrading The CPU In Your PC; High Voltage Insulation 
Tester; Knightrider Bi-Directional LED Chaser; Duplex Intercom 
Using Fibre Optic Cable; Cathode Ray Oscilloscopes, Pt.3. 


June 1996: BassBox CAD Loudspeaker Software Reviewed; Stereo 
Simulator (uses delay chip); Rope Light Chaser; Low Ohms Tester 
For Your DMM; Automatic 10A Battery Charger. 


July 1996: Installing a Dual Boot Windows System On Your PC; 
Build A VGA Digital Oscilloscope, Pt.1; Remote Control Extender 
For VCRs; 2A SLA Battery Charger; 3-Band Parametric Equaliser; 
Single Channel 8-bit Data Logger. 


August 1996: Electronics on the Internet; Customising the Windows 
Desktop; Introduction to IGBTs; Electronic Starter For Fluorescent 
Lamps; VGA Oscilloscope, Pt.2; 350W Amplifier Module; Mast- 
head Amplifier For TV & FM; Cathode Ray Oscilloscopes, Pt.4. 


September 1996: Making Prototype Parts By Laser; VGA Oscillo- 
scope, Pt.3; Infrared Stereo Headphone Link, Pt.1; High Quality PA 
Loudspeaker; 3-Band HF Amateur Radio Receiver; Feedback On 
Programmable Ignition (see March 1996); Cathode Ray Oscillo- 
Scopes, Pt.5. 


October 1996: Send Video Signals Over Twisted Pair Cable; Power 
Control With A Light Dimmer; 600W DC-DC Converter For Car Hifi 
Systems, Pt.1; Infrared Stereo Headphone Link, Pt.2; Build A Multi- 
Media Sound System, Pt.1; Multi-Channel Radio Control Transmit- 
ter, Pt.8. 


November 1996: Adding An Extra Parallel Port To Your Computer; 
8-Channel Stereo Mixer, Pt.1; Low-Cost Fluorescent Light Inverter; 
How To Repair Domestic Light Dimmers; Build A Multi-Media 
Sound System, Pt.2; 600W DC-DC Converter For Car Hifi Systems, 
PEZ: 


December 1996: CD Recorders — The Next Add-On For Your PC; 
Active Filter Cleans Up CW Reception; Fast Clock For Railway 
Modellers; Laser Pistol & Electronic Target; Build A Sound Level 
Meter; 8-Channel Stereo Mixer, Pt.2; Index To Volume 9. 


January 1997: How To Network Your PC; Using An Autotransformer 
To Save Light Bulbs; Control Panel For Multiple Smoke Alarms, 
Pt.1; Build A Pink Noise Source (for Sound Level Meter calibra- 
tion); Computer Controlled Dual Power Supply, Pt.1; Digi-Temp 
Monitors Eight Temperatures. . 


PLEASE NOTE: November 1987 to August 1988, October 1988 to 
March 1989, June 1989, August 1989, May 1990, February 1992, 
September 1992, November 1992 and December 1992 are now 
sold out. All other issues are presently in stock. For readers 
wanting articles from sold-out issues, we can supply photostat 
copies (or tear sheets) at $7.00 per article (includes p&p). When 
supplying photostat articles or back copies, we automatically 
supply any relevant notes & errata at no extra charge. A complete 
index to all articles published to date is available on floppy disc at 
$10 including packing & postage. 
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Got a technical Probiom? Can’t understand a piece of jargon or some PEDESE pmen Da usa Hes 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097. 


12V to 6V 
conversion 


Itis common practice, when work- 
ing on old cars, to upgrade the electri- 
cal system from 6V to 12V. This is 
mainly for convenience because 12V 
batteries and light bulbs are far more 
readily available than 6V equipment 
and if your old car is running on 12V 
you can always use the battery from 
your modern car to start it. 

The bulbs and ignition system can 
be replaced with 12V types and a 12V 
dynamo or alternator can be fitted. 
The car's starter motor can stand the 
extra voltage under normal use and 
there's a bonus in that it spins the 
engine faster, making starting easier. 

Where the 6V to 12V conversion 
starts to get a bit tricky is when you 
have to deal with items such as fuel 
gauge senders, fan motors, wiper mo- 
tors, original radios, solenoids, etc that 
can't be replaced with 12V equiva- 
lents. 

One method sometimes adopted is 
to create a separate 6V source and 
wire it separately to the equipment 
that needs it. This can be messy, espe- 
cially if you need both 12V and 6V 
feeds through the ignition switch. 

My purpose in writing is to ask if 
SILICON CHIP can design a small cheap 
12V to 6V device that can be fitted to 
the supply wire of each 6V item that 


Mono output from 
stereo amplifier 
I have a 30W stereo amplifier 
and wish to run a mono extension 
loudspeaker. I joined the left and 
right stereo active signal outputs 
. but this just causes the amplifier to 
. overload and cut out. How can I 
.. add a mono ieee ce to pan both 
. channels? 


Thanks for your magazine. Ihave 


5 every copy which I cherish. (K. A., 
. Castle Hill, NSW). 
os As you. have found, you. cannot 
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has to stay that way. This seems to me 
to bea fairly neat solution to the prob- 
lem. If you can come up with such a 
device, it would be of great help to the 
old car movement. (R. W., Yeronga, 
Qld). 

* We have published two circuits 
which could form the basis of a 12V to 
6V converter for use in cars. The first 
is the PCB Drill Speed Controller pub- 
lished in January 1994. This would be 
good for about one amp or so and is 
available as a kit from Dick Smith 
Electronics. 

Second, another drill speed con- 
troller was published in August 1992 
in the Circuit Notebook pages. Pro- 
vided the output transistor had a suit- 
able heatsink, it could supply several 
amps. In either case, you would ad- 
just the circuit to deliver about 6.8V, 
for good performance from 6V acces- 
sories. 


Solenoid-operated 
door strike 


Ihave built the magnetic card reader 
described in the January 1996 issue of 
SILICON CHIP and I am going to use it 
as a door lock. I need to know where 
to obtain a solenoid lock and the cost. 
And could you please tell me how to 
wire it up. (D. H., Como West, NSW). 
* [t should be possible to purchase a 
solenoid-operated door strike from 


join the active left and right stereo 
outputs to drive a mono loud- 
speaker. In effect, this connection 
would place a short across the two - 
amplifier channels for the differ- 
ence signal. Your existing left and 
right speakers would not work in 
stereo either. _ 

The only : way to drive a mono 
speaker is to mix the left and right 
channel signals via isolating resis- 
tors (say 22kQ) and then feed the 
mixed signal to a separate power 
amplifier which will then | drive 
your mono o speaker. bs = 


most locksmiths. Most are powered 
from 12V (for just short time) and 
could be operated by the relay on the 
Magnetic Card Reader. Make sure you 
purchase a solenoid strike to suit your 
particular door lock. 


Remote control for 
outdoor use 


I am trying to design and build a 
remote controller for outside use with 
aminimum of 10 buttons, all of which 
must be configurable as toggles or 
momentary action. I know I could 
adapt the IR remote train controller 
circuit of the Railpower design pro- 
duced by yourselves but my first ques- 
tion is would the IR system be prone 
to erratic operation if used outside in 
any kind of weather ranging from hot 
sunlit days to rainy nights? 

I ask this because I realise that the 

Railpower unit and most IR control- 
lers as used for TV etc are designed for 
inside use, not outdoors. My next ques- 
tion is that ifno problems would arise 
from using this system in those condi- 
tions, then where could I source the 
ICs. (S. B., Sydney, NSW). 
* Noinfrared system can be expected 
to work outdoors in daylight. The only 
effective outdoor remote control will 
be RF-based, probably UHF, to obtain 
a small size. You could adapt the 
Railpower system to UHF, using one 
the UHF circuits featured in our Feb- 
ruary 1996 issue. Better still, why not 
adapt the 8-channel design featured 
in February 1996 to UHF, It is a rela- 
tively simple matter to swap the IR 
transmitter output stage to a UHF out- 
put. 


Protecting fragile 
loudspeakers 


My wife has a Mitsubishi hifi unit 
and up till now, keeps blowing up the 
speakers. Although a bit of a pain, I 
have been able to overcome this prob- 
lem through the local electronic shops 
being able to supply same or similar. 
This time she has also put paid to one 


of the output power transistors, an 
NEC D587. 

Unfortunately, this has stumped the 

locals, who don't require a lot of 
stumping, if I may say so. If you can 
help me in sourcing a supplier I would 
be most grateful. The only reason the 
speakers go is because my other half is 
getting hard of hearing. A hearing aid 
would be cheaper but this is a no-go 
area. Hope you can help. (H. F., Perth, 
WA). 
* We suggest that you consider in- 
stalling PTC polyswitch thermistors 
, in series with the speakers. These go 
temporarily open circuit if their cur- 
rent rating is exceeded. We suggest 
you try installing a type RXEO090 or 
RXE110 PTC thermistor. These are 
available from Jaycar Electronics in 
Perth. Phone (09) 328 8252. 

As far as the output transistors are 
concerned, why not contact your lo- 
cal Mitsubishi service agent? They are 
at 329 Collyer Road, Bassandean WA 
6054. Phone (09) 377 3400. 


Troubleshooting the 
Insulation Tester 


The Insulation Tester described in 
the May 1996 issue of SILICON CHIP is 
a very useful piece of equipment but I 
have found that the voltages produced 
are somewhat lower than expected. 
The 100V, 250V and 500V ranges all 
produce about 150V. The 600V and 
1000V ranges both produce about 
450V. 

This is an improvement upon the 
19V, 148V, 465V, 540V and 290V be- 
ing produced from the respective (low- 
est to highest) voltage ranges after first 
completing the project but still not 
optimal. I effected this improvement 
by replacing the CMOS oscillator chip 
as I had noticed that the CRO traces 
from the oscillator when the 100V 
range was selected were almost non- 
existent. Could the replacement IC be 
faulty as well or is there a problem 
with the error amplifier? 

Keep those great projects coming. 

(N. P., Seven Hills, NSW). 
* Your problem is possibly due to 
incorrect transformer windings. Check 
that the secondary is wound in the 
same direction as the primary wind- 
ing as shown in the diagram of Fig.4 
(page 35, May 1996). Try winding the 
secondary in the opposite direction to 
the way it was. 

In addition, check that the range 


E have pem. uci the - 


x Dolby Pro-Logic Surround De- | i 


coder, Mk 2, as described in the - 


JA November &: December 1995 issues. 


My problemi 1S that, upon powering SENE EE 


-~ up the unit, the display does not 
. flash *—" at all and the relays do 
` not change state. In addition, the - 


. noise LED does not light when te 
noise sequencer button is pressed. - 


I have measured the voltages on — pr )HC 


. fhe power supply module and all _ ( 


are +5%. I have also measured the ano 


. voltages on ICs 1-9 asindicatedon 7 


page 78 of your magazine article 
(bearing in mind the errata previ: 
ously advertised). 
I have identified that when the 
. unit is powered up, the measured 
En voltage at PCO is OV and remains at 
OV; ie, it does not go high. Hence 
Q1 does not switch on to energise 
the relays. I have removed IC6 and 
applied 5V to each of the 7-seg- 
ment LEDs and ascertained that 
the 7-segment displays are not 
burnt out but are in good working 


resistors on switch S2b are arranged 
on your PC board in the correct order. 


Flatpack transistor 
washers 


Iam looking to use the new flatpack 
MJL21194/21193 transistors as fea- 
tured in the April 1996 issue but am 
having trouble finding the isolating 
mica/silicon washers. The magazine 
article shows a washer bigger all round 
than the transistor. Where did you get 
yours? (R. G., Chapel Hill, Qld). ` 
e You can obtain these washers from 
Altronics in Perth. They have two 
types: silicone/fibreglass Cat. H-7220 
x 4 or mica type Cat. H-7120 x 4. You 
can phone Altronics on 1 800 999 007. 


Trigger happy laser 
pistol user 


I am writing in regards to the laser 
pistol and electronic target described 
inthe December 1996 issue of SILICON 
CHIP. Could you please suggest a way 
to alter the circuit so that the laser 


the m nue 
placed. The. A 
— to the 


will remain on constantly whenever 
the trigger is pressed down? It oc- 
curred to me to short the 1.5kQ. resis- 
tor but I figured this would still create 
a pulse because of the 100uF capaci- 
tor. Your help in this matter would be 
much appreciated. (J. N., Greenacre, 
NSW). 

* As you suggest, shorting the 1.5kQ 
resistor will allow the laser to stay on 
while ever the trigger is pulled. The 
100LF capacitor can then be omitted. 


Notes & Errata 

MultiMedia Loudspeakers, November 
1996: the perspective diagram on page 
61 shows the wrong enclosure depth; 
it should be 224mm. 

Control. Panel For Multiple Smoke 
Alarms, January 1997: a 47kQ resis- 
tor should be added to the circuit 
between pin 11 of IC5f and the +9V 
rail, while one of the 100uF bypass 
capacitors on the +9V rail should be 
10uF. Note also that the parts list 
should show four 1kQ resistors (not 
three). SC 
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ORDER FORM 


MONTH YEAR MONTH PRICE EACH (includes p&p) 


Australia (by return mail) $A7; NZ & PNG (airmail) $A7; 
Overseas (airmail) $A10. 


Eu E c x May 90; Feb 92; & Nov-Dec 92 are sold out. All other 


issues are currently in stock. 
— BINDERS 


Please send me SILICON CHIP binder(s) at 
$A14.95 each (incl. postage within Australia). NZ & 
PNG orders please add $A5.00 each for postage. Not 
available elsewhere. 


SUBSCRIPTIONS 


(J New subscription — month to start 


GIFT SUBSCRIPTION DETAILS 
J Renewal — Sub. No. (1 Gift subscription D 


RATES (please tick one) 2 years (24 issues) 1 year (12 issues) "onm ton 


Australia L] $A99 LJ] $A54 
Australia with binder(s)" LJ $A123 I $A66 
NZ & PNG (airmail) J $4145 L $A77 
Overseas surface mail J $A145 LJ $A77 
Overseas airmail C] $A250 [.] $4125 


Message 


*1 binder with 1-year subscription; 2 binders with 2-year subscription Gift for: 
Name 
(PLEASE PRINT) 


Address 


Your Name 
(PLEASE PRINT) 


Address Postcode 


Postcode 
Daytime Phone No. Total Price $A Signature 
1 Cheque/Money Order LI Bankcard (Visa Card [J Master Card 


Card expiry date 
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FOR SALE 


A POWER AMPLIFIER: 500W 4/8/ 
16, 50/70/100V 5 R.U. $250. 8-chan- 
nel microphone mixers 600 in/out 1 


, R.U. $180. All excellent order, ex air- - 


port service. Several available, ship 
anywhere. Fax (070) 55 0371. 


AUSTRALIA'S BIGGEST FIELD DAY 
for Radio and Electronics enthusiasts. 
Come to the Central Coast Field Day, 
Wyong Racecourse, 8.30 a.m. to 3.30 
p.m. Sunday 23rd February for truck 
loads of new and used Radio and Elec- 
tronic gear at bargain prices. Displays, 
lectures, radio fox hunts and equipment 
demonstrations throughout the day. 
Enquiries phone (043) 40 2500. 


C COMPILERS: Everything you need 
to develop C and ASM software for 
68HCO08, 6809, 68HC11, 68HC12, 
68HC16, 8051/52, 8080/85, 8086 or 
8096: $140.00 each. Macro Cross As- 


6503. 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $10.00 for up to 12 words plus 50 
cents for each additional word. Display ads (casual rate): $25 per column 
centimetre (Max. 10cm). Closing date: five weeks prior to month of sale. 


To run your classified ad, print it clearly on a separate sheet of paper, fill out the 
form below & send it with your cheque or credit card details to: Silicon Chip 
Classifieds, PO Box 139, Collaroy, NSW 2097. Or fax the details to (02) 9979 


Enclosed is my cheque/money order for $ 


semblers for these CPUs + 6800/01/ 
03/05 and 6502: $140.00 for the set. 
Debug monitors: $70 for 6 CPUs. All 
compilers inc ‘HC12, XASMs and 
monitors: $480. 8051/52 or 80C320 
Simulator (fast): $70. Disassemblers 
for 12 CPUs only $75. Try the new C- 
FLEA Virtual Machine for small CPUs, 


- build a “C-Stamp”. Demo disk: FREE. 


All prices + $5 p&p. GRANTRONICS 
PTY LTD, PO Box 275, Wentworthville 
2145. Ph/Fax (02) 9631 1236 or 
Internet: http://www.mpx.com.au/ 
~lgrant. 


WEATHER FAX DECODERS: for HF, 
VHF/UHF use with JVFAX, MAXISAT 
and SATFAX. Details D. G. Hopkins, 4 
Handsworth Street, CAPALABA 4147. 
(07) 3390 3328. 


COMPLETE C BAND SATELLITE 
SYSTEM: 4.6m segmented mesh dish 
with pole and self install instructions, 
dual input receiver with low threshold 
and inbuilt dual axis positioner, 2 actua- 


or please debit my 


Q Bankcard T Visa Card m Master Card 

Card No. | | 
| 

Signature Card expiry date / | 

Name | 
| 

Street | 

Suburb/town Postcode | 


1 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


tors, multi-polarity feedhorn, 20 de- 
gree LNB plus all cables. Never used. 
Private sale. $3,800. (086) 32 1035. 


SATELLITE DISHES: international re- 
ception of Intelsat, Panamsat, Gori- . 
zont,Rimsat. Warehouse Sale — 4.6m 
dish & pole $1499; LNB $50; Feed $75. 
All accessories available. Videosat, 2/ | 
28 Salisbury Rd, Hornsby. Phone (02) 
9482 3100 8.30-5.00 M-F. 


MICROCRAFT PRESENTS: Dunfield 
(DDS) products are now available ex- 
stock at a new low price; please ask for 
our catalogue. Micro C, the affordable 
“C” compiler for embedded applications. 
Versions for 8051/52, 8086, 8096, 
68HCO08, 6809, 68HC11 or 68HC16 
$139.95 each + $3 p&h « Now on spe-— 
cial is the SDK, a package of ALL the 
DDS “C” compilers for $399 + $6 p&h * 
EMILY52 is a PC based 8051/52 high 
speed simulator $69.95 + $3 p&h «e DDS 
demo disks $7 + $3 p&h « VHS VIDEO 
from the USA (PAL) “CNC X-Y-Z using 
car alternators" (uses car alternators as 
cheap power stepper motors!) $49.95 + 
$6 p&h (includes diagrams) * Device 
programming EPROMS/PALs etc from 
$1.50 © Fixed price electronic design 
and PCB layout Credit cards accepted 
* All goods sent certified mail e Call Bob 
for more details. MICROCRAFT, PO 
Box 514, Concord NSW 2137. Phone 
(02) 9744 5440 or fax (02) 9744 9280. 


EASY PIC’n Beginners Book to using 
MicroChip PIC chips $50, Basic Com- 
piler to clone Basic Stamps into cheap 
PIC16C84's $135, CCS C Compiler 
$145, heaps of other PIC stuff, Pro- 
grammers from $30, Real Time Clock, 
A-D. Ring or fax for FREE promo disk. 
WEB search on Dontronics, PO Box 
595, Tullamarine 3043. Phone (03) 9338 
6286. Fax (03) 9338 2935. 

RAIN BRAIN 8-STATION SPRINKLER 
KIT: Z8 smart temp sensor, LED dis- 
play, RS232 to PC. Uses 1 to 8 DAL- 
LAS DS1820. Call Mantis Micro Prod- 
ucts, 38 Garnet Street, Niddrie, 3042. 
P/F/A (03) 9337 1917. 

mantismp @c031.aone.net.au 
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PARALLAX i557 
& PIC Tools 
Enhancements from Scott Edwards Electronics 


MICROCHIP . cc: 


MicroZed Computers 


PO Box 634, ARMIDALE 2350 (296 Cook's Rd) 
Ph (067) 722 777 — may time out to Mobile 014 036 775 
Fax (067) 728 987 (Credit Cards OK) 


Advertising Index 


Av-Comm 


http://www.microzed.com.au 


Opto Isolators from OPTO 22 


Micro E ngineering L ahs PICBASIC Compir 
and proto boards 


MICROMINT /%cStie 
DOMINO BLACKJACK 


Specialising in easy-to-get-going hard/software kits. 
Stamp kits now have a compiler for 16C58 


Send 2 x 45c stamps for information package 


(most credit cards OK) 


Harbuch Electronics 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low prices 
J: 1 offs to any quantity 
x Artwork design ifrequired KAA 
o Call for obligation free quote... d é 


MEMORY * MEMORY * MEMORY 


LASER PRINTER MEMORY 
4Mb HP 485 $53 


8Mb ARMADA 1100 $139 
Allother models available — $Call 


Instant PCBs 


SIMMS (Parity/No P; 

4Mb 30 PIN-70 $50 

4Mb 72 PIN-70 

8Mb 72 PIN-70 

16Mb 72 PIN-70 $144 

32Mb 72 PIN-70 $288 All other models available $Call 
ACHE 

8Mb (1Mbx32) — 60ns 

16Mb (2Mbx32) - 60ns 

32Mb (4Mbx32)-60ns $219 
At 


256Kb PIPELINE BURST $21 
256Kb 7200/8500 $92 
il EMORY 


256K x 16 70ns (SOJ) $12 


MAC MEMORY 

8/16Mb DIMMS $63/113 — 1Mb 7200/7500/9500 $83 
32/64Mb DIMMS $252/488  SODIMMS 

16Mb P'BOOK 520/540 $258 — 8Mb/16Mb $82/138 


LIFETIME WARRANTY!! 


Ex Tax Pricing — Delivery $8. Pricing as at 07/01/96. Phone for latest. 
Sales Tax 22%. 
Credit Cards Welcome. We Also Buy And Trade-In Memory 


PEL HA M Suite 6, 2 Hillcrest Rd, Ph: (02)99806988 
Pennant Hills, 2120. Fax: (02)99806991 
Memory Pty Ltd Email: pelhamiGozemail.com.au 


651 Forest Rd, Bexley 2207 


makes all the project PCBs MicroZed Computers 


published in SILICON CHIP 
and other Australian magazines 
Tel +61 2 9587 3491 Fax 9587 5385 
E-mail resradio@cia.com.au 


Oatley Electronics 


MicroZed has16C84 at $8, 16C58A 
at $5, 1C71 at $7. JW versions too. 
Discounts start at 10 pieces. Add $5 
post on IC orders. Available now: new 
Stamp book Ver. 1.7, $35 post $8.00. 


PCBs MADE, ONE OR MANY. Low 
prices. Hobbyists welcome. Sesame 
Electronics (02) 9554 9760. 


HOMEMADE GENERATORS: how to 
instructions. Eight pages free text and 
colour photos on the Internet at http:// 
www.onekw.co.nz/onekw 


B/W CCD CAMERA. Chinon CX103 
miniature PC-board 46 x 44mm, 25mm 
high. Automatic electronic shutter. 7V 
to 16V. 2 lux. $95. PELTIER MODULE 


PLAYS: LCD 2 x 20 $15; LED HPDL- 
2416 $13; VFD 2 x 40 $50. Min qty 4 
of $7.50 p+p. Michael (03) 9803 3535. 


CAR/RALLY COMPUTER KIT: includ- 
ing fuel sensor & speed sensor. 
68HC05 & HC11 Development Sys- 
tems: Oztechnics, PO Box 38, 
Illawong NSW 2234. Phone (02) 9541 
0310. Fax (02) 9541 0734. 
http://www.oztechnics.com.au/ 


WANTED 


VALVES: new and used. All types 
required. Phone: 047 51 5620. 


Silicon Chip Model Railway 


Projects Book 


Silicon Chip Software 


Tortech 


Microprocessor For 


Digital Effects Unit 


Thisisthe 68HC705-C8P programm- 
ed microprocessor IC for the Digital 
Effects Unit (see Feb. 1995). 


PC Boards 


Printed circuit boards for SILICON 
CHIP projects are made by: 


e RCS Radio Pty Ltd, 651 Forest 
Rd, Bexley, NSW 2207. Phone (02) 
9587 3491. 


e Marday Services, PO Box 19-189, 
Avondale, Auckland, NZ. Phone (09) 
828 5730. 


12V, 4.4A, $18. LCD 16 x 2, no bil, $9. 
All prices include air postage & data 
sheet. DIY Electronics, Hong Kong. 
Fax: 852 2725 0610. Email diykit@hk. 
super.net. See web site for direct 
component buying www.hk.super.net/ 
~diykit 


Price: $45 + $6 p+p 
Payment by cheque, money order or 
credit card to: Silicon Chip Publica- 
tions. Phone (02) 9979 5644; Fax 
(02) 9979 6503. 


MICROS: 68HC705C8ACFN PLCC 
$11.50. 68HC705C8ACFS DIL $11.00. 
Erased Chips 68705P3 $5.00. DIS- 
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^ As someone interested in technicalities, you're sure 
4 to find many articles of interest in ZOOM - Australia’s 
best auto tech magazine. 
This new issue is out now, jam-packed with some 
of the best cars you'll find anywhere in Australia. 
Cars like a triple-rotor RX-7 with an estimated 
550 bhp (yes, 550!) Or anMX-5 which can match 
it with the latest model Porsche around Phillip 
Island. How about one of the very few factory- 
approved and fully ADR’d Falcon Turbos in 
existence? Or if you have a few bob, you could 
think about a magnificent stroked HSV 
Caprice. Then again, it has had more than one 
hundred and fifty grand ploughed into it! 
Then there’s an in-depth story of the Honda 
Dream, the solar-powered car which recently won 
the Darwin to Adelaide race. If that’s not your speed, how 
about an 8.1 litre, 1420 bhp performance machine 
which guzzles two litres every kilometre without a wheel in 
site - just a dirty big propeller and a racing hull (did we 
forget to mention it’s a boat?). 
J 4 Of course, ZOOM is packed with the usual technical 
TRE features designed to help you get maximum performance 
— from what ever you drive. Features such as "Skid Row" - 
sro E retrofitting an anti-lock braking system. Or our comparison 
FEBRUARY/MARCH EDITION test ofblow-off valves for turbo cars. We even show you 
how to build a flow-meter for abour five bucks . . . and how 
to design speaker boxes for your cars. 

Speaking of car sound, one pictorial feature shows various 
approaches to filling up the boot with sound gear... 
another shows how to (and how not to) pick the right 
wheels for your car; and yet another... 

Sorry, we've only had space to tell you about half of the 
features in this issue ofZOOM. The rest? You'll have to get 
your copy to find out! 


o 
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from the 
So 
0 


Order Direct 
From 


SILICON CHIP 


This book has 14 model railway 
projects for you to build, 
including pulse power throttle 
controllers, a level crossing 
detector with matching lights & 
sound effects, & diesel sound & 
steam sound simulators. If you 
are a model railway enthusiast, 
then this coliection of projects 
from Silicon Chip is a must. 


Price: $7.95 
plus $3 p&p 


ee ae Se 


eo 
Please send me copies of 14 Model Railway Projects 
Enclosed is my cheque/money order for $ or please debit my 
Q Bankcard LJ Visa Card J Master Card 
corset we ee | 
Signature Card expiry date JE 
Name Phone No ( ) 
PLEASE PRINT 
Street 
Suburb/town Postcode 


